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PROCEEDIL NGS

M5. SCOIT: Good norning, everyone. Good norning
and wel come to the Dental Products Panel neeting. M nane
is Panela Scott and | amthe Executive Secretary for the
Dental Products Panel. | would Iike to wel cone everyone to
t he neeting today.

| f you have not signed in, please do so at the
sign-in desk just outside the room At the sign-in desk you
w Il also find agenda booklets, if you have not already
recei ved one, and information on obtaining a transcript of
t oday' s neeting.

Meetings of the advisory conmttee panels are held
only if there are issues or applications that FDA needs to
or chooses to bring before the panel. Wether or not a
meeting will be held is determ ned about two nonths prior to
the tentative neeting date. When a decision is nmade the
information is nmade avail abl e through the FDA Medi cal
Advi sory Comm ttee Hot Line. The phone nunber for the hot
line is 1-800-741-8138 or 301-443-0572. The code for the
Dental Products Panel is 12518.

| would now like to introduce the nenbers of
today's Panel. Acting as our Chairperson for today is Dr.

D ane Rekow. She is the Chairperson of the Departnent of
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Orthodontics wth the University of Medicine and Dentistry
of New Jersey.

We al so have Dr. Janine Janosky. She is Assistant
Professor with the Departnent of Fam |y Medicine and
Clinical Epidem ology, School of Medicine at the University
of Pittsburgh.

We al so have Dr. Mark Patters, who is the Chair of
t he Departnent of Periodontology with the Coll ege of
Dentistry at the University of Tennessee, and Dr. WIllies
St ephens, who is Associate Surgeon with the D vision of
Maxi | | of aci al Surgery at Brigham and Wnen's Hospital.

Qur consuner representative is Dr. W/l bert Jordan.
He is Associate Professor of Internal Medicine and Fam |y
Medi cine, and the Director of the AIDS Programat the King
Drew Medi cal Center at Charles Drew University. Qur
i ndustry representative is M. Floyd Larson. He is the
President of Pacific Materials and Interfaces.

We al so have with us today Dr. Sal onon Amar. He
is Associate Professor with the Departnent of Periodontol ogy
and Oral Biology at Boston University. W also have Dr.
Julianne d owacki. She is Senior Investigator with the
Departnent of Orthopedic Surgery at Brigham and Wnen's

Hospital. Also with us today is Dr. Howard Tenenbaum He
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is Professor and Head of Periodontology with the University
of Toronto, and he is also on the faculty of dentistry at
the Research Institute at M. Sinai Hospital, and we have
Dr. Carence Trumel. He is Professor and Head of the
Depart ment of Periodontology with the University of
Connecticut Health Center School of Dental Medicine. Al so
we have, sitting at our Panel, our Division Drector, M.
TimU atowski. He is the Division Director for the D vision
of Dental, Infection Control and CGeneral Hospital Devices.

The next itens of business are three statenents
that are to be read into the record. The first statenent is
the conflict of interest statenent for the Dental Products
Panel neeting, January 12, 1998.

The foll owm ng announcenent addresses conflict of
interest issues associated with this neeting, and is made
part of the record to preclude even the appearance of any
inpropriety. To determne if any conflict existed, the
Agency reviewed and subm tted agenda and all financi al
interests reported by the commttee participants. The
conflict of interest statutes prohibit special governnment
enpl oyees fromparticipating in matters that could affect
their or their enployees' financial interests. However, the

Agency has determ ned that participation of certain nmenbers

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

and consultants, the need for whose services outweighs the
potential conflict of interest involved, is in the best
interest of the governnent. Waivers have been granted for
Drs. Mark Patters, Julianne d owacki and Sal onon Amar
because of their interest in firms which could potentially
be affected by the Panel's decisions. The waivers permt
themto participate in all matters before the Panel. Copies
of these waivers may be obtained fromthe Agency's Freedom
of Information O fice, Room 12A-15 of the Parkl awn Buil di ng.

W would also like to note for the record that the
Agency took into consideration another matter regarding Dr.
Julianne d owacki. Dr. dowacki reported involvenment with a
firmat issue but on matters not related to the neeting
agenda. Since the matters are unrelated to the issues of
this neeting, the Agency has determ ned that Dr. d owacki
may participate fully in today's deliberations.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the participant
shoul d excuse hinself or herself from such involvenent and
the exclusion will be noted for the record.

Wth respect to all other participants, we ask in

the interest of fairness that all persons making statenents
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or presentations disclose any current or previous financial
i nvol venent with any firm whose products they wish to
coment upon.

Secondly, | would like to read into the record
appoi ntnent of tenporary voting status. Pursuant to the
authority granted under the Medical Devices Advisory
Comm ttee Charter, dated Cctober 27, 1990, as anended Apri
20, 1995, | appoint the foll ow ng people as voting nenbers
of the Dental Products Panel for this Panel neeting on
January 12, 1998: Dr. Di ane Rekow, Dr. Sal onon Amar, Dr.
Jul i anne d owacki, Dr. Carence Trumel, Dr. Howard
Tenenbaum Dr. Leslie Heffez. For the record, these people
are speci al governnent enployees and are consultants to this
Panel under the Medical Devices Advisory Commttee. | also
appoint Dr. Diane Rekow to act as tenporary Chair for the
pur poses of this neeting.

The above i ndividuals have undergone customary
conflict of interest review. They have reviewed the
material to be considered at this neeting. Signed by Dr.
Bruce Burlington, Director for the Center for Devices and
Radi ol ogi cal Health, January 9, 1998.

Each Panel nenber has before himor her a fol der

that contains information pertaining to the issues to be
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di scussed today. |In addition, we do have reference copies
of the PVMA that are available. | would like to rem nd you
that certain information pertaining to the device discussed
must remain confidential. This includes manufacturing
information and fornul ation. Please be careful when you are
di scussing the subm ssion not to nmake public any
confidential information.

| will now turn the neeting over to Dr. Rekow.

DR. REKOWN Thank you. Good norning. The Panel
today is charged wi th maki ng recommendations to the Food and
Drug Adm nistration regarding the pre-market approval
application of OsteoG af/CS-300, which is a bone filling and
augnent ati on device intended for periodontal use.

Bef ore we have presentations fromeither the
sponsor or the FDA we have an open public hearing. So, at
this time | would like to invite anyone fromthe public who
would like to address the Panel to | et us know who you are,
and | would ask that all of these people that do address the
Panel cone forward to the m crophone and, please, be clear.
Everything is going into a transcription and the note-takers
are dependent upon being able to keep up with how quickly
you present your material, and we need to provide an

accurate transcription of the proceedi ngs of the neeting.
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In addition, we request that anyone who is making these
statenents, either during the public hearing or in the open
comm ttee discussion portion, disclose whether you have any
financial interest in any of the nedical device conpani es,
bef ore maki ng your presentations, if you could please al so
state your nanme and affiliation and the nature of any
financial conflict, if any.

| s there anyone who would |i ke to address the
Panel who is here this norning?

(No response)

| will ask one nore tine just to nake sure.
Hearing no people fromthe public who are interested, we can
t hen begin taking up the issue of the pre-nmarket approval
application by CeraMed Dental, L.L.C , on their product,
OsteoG af/ CS-300. We will proceed wwth the open conmttee
di scussion. We will have presentations first by the sponsor
of the PMA and at the end of those presentations, please
remain at the podiumfor a little while so that we can ask
you sone questions. Could you also help us by identifying
who you are and what your position is? That hel ps us, as
t he Panel nenbers, to keep track of what is going on.

Introduction

DR, TOFE: Good norning. M nane is Any Tofe. |
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amthe President and CEO of CeraMed Dental. On behal f of
CeraMed Dental, | would Iike to thank the FDA and nenbers of
the Panel for allowng us to present this sumary and
supporting informati on about the OsteoG af/CS for the
treatnent of osseous defects related to periodontal disease.

At this tinme, | would like to pass out sone hard
copies of the presentation this norning to the nenbers of
the Panel and the FDA. The presentation will begin with an
outline of what we are going to be tal king about, and the
presentation outline will start with an introduction and
identification of the CeraMed Dental associates, our
clinicians, our consultants, a very brief background on our
conpany, then sone concepts on how we go about | ooking at
bone repl acenent graft materials, what type of nodels and
what our devel opnent objective is, and then | ook at actually
the GsteoGaf/CSitself and how it is manufactured, its
conponents and the finished product, the GsteoG af/CS.

| will do those three sections. W wll then nove
to section four, the actual results of the nulticlinical
trial, which will be presented by Dr. Yukna, and he will go
t hrough the conpl ete design and protocol objectives. | wll
finish up with our conclusions fromthe PNA

(Slide)
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From CeraMed you have nyself, the President and
CEOQ, present here. W have M. Adarsh Sogal, who is the
manger of R&D devel opnent and is responsible for nuch of the
anal yti cal nethodol ogy for | ooking at the P-15 in the
GsteoG af/ CS; M. Mark Bowerman, manage of quality assurance
and regul atory, responsible for regulatory aspects, GW and
M. Bowernman is also responsible for the just conpleted PVA
i nspection in which we have had no itens identified by the
FDA, finally, Andrew R Tofe, a student intern at Col orado
State University, who was charged in the |last three nonths
for coordi nating docunentation between the FDA and CeraMed
Dent al .

(Slide)

The clinicians involved in the nulticenter
clinical trial were Dr. Ray Yukna, from LSU, the principa
investigator; Dr. Jack Krauser, who is here present wth us
and is available for any questions regarding his clinical
experience wwth the GsteoG af/CS and, fourthly, Dr. Donal d
Callan, of Little Rock, had a previous commtnent and was
not able to attend.

Dr. Yukna's expenses have been fully paid by
CeraMed Dental for this nmeeting. Dr. Krause has not been

rei nbursed for any cost at this neeting.
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(Slide)

We al so have a nunber of consultants ready to
address any specific issues raised by the Panel. W have
Dr. Raj endra Bhatnagar, the Chairman of Bi oengi neering
Graduate Program Professor of Biochem sty and Bi ol ogy,

Bi oengi neering and Stomatol ogy at UCSF at California. He is
basically the inventor and devel oper of the P-15, this
peptide. Dr. Barrett Jeffers, Director of Biostatistics,
fromthe University of Colorado. He is our outside
consultant reviewing the clinical design and anal ysis of the
data fromthe nulticenter clinical trial, and Mss Jyl
Little, from Advanced Chenifech, the manufacturer of our
peptide, to assure conpliance with CGQVP.

(Slide)

CeraMed is |located in Lakewood, a suburb in the
western foothills of Denver, Colorado. The facility
manuf actures repl acenent graft materials in full conpliance
with FDA quality regulations, GW, and we are | SO 9000
certified. Qur facility is approximtely 10,000 square
feet, and right now we enploy 31 full-tine enpl oyees.

(Slide)

The genesis fromour conpany really cones from

Coors, the brewery. 1In 1983 Coors Bionedi cal Conpany was
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formed, and in 1987 the nane was changed from Coors

Bi onedi cal to CeraMed, neaning ceram c nedicines. In 1990
t here was a managenent buy-out and continued growth through
1996, when we realized that if we would continue our growh
we woul d have to develop a relationship, a joint partner,
and we did a joint venture with Dentsply International of
Yor k, Pennsyl vani a.

(Slide)

We have been around for a long tine, as the
genesi s showed you. 1In fact, in 1985 we introduced our
first product, a dense hydroxyapatite, followed by a control
matri x. The xenografts were introduced to the U S. market
in 1990, follow ng nost recently, |ast year, with a bl ock
formof the particulate material and now we are noving to
OsteoGraf / CS- 300, hopefully, in 1998. The xenograft is
basically an inprovenent upon the alloplast and we | ook at
this next generation, an inprovenent upon the xenograft.

So we have been around a long tine. W have been
doing grafting materials. That is our focus. The only
t hing CeraMed Dental does is devel op and manufacture bone
repl acenent graft materials.

(Slide)

Let's |l ook at the concept of bone repl acenent
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graft materials. The gold standard -- the ideal bone graft
is a viable inplant of autol ogous bone that restores
mechani cal and cellular function in the new | ocation. So
what we are | ooking at is autol ogous bone, and what we | ook
at is a two conpartnent nodel where the inorganic part is
basically a skeleton, a skeletal scaffold, and the organic
conpartnent is responsible for cell attraction, attachnent,
stimulation and differentiation.

(Slide)

We tal k about a two-conponent nodel, | ooking at
t he i norgani c conponent and the organic conponent, the
scaffold and the cellular function. W see that the
autograft really is the only one that gives us a dark check
in both parts. It gives us both conponents as a substitute.
So, we now start |ooking at the other types of graft
materials which are presently on the market. W | ook at the
allografts and we | ook at DFDBA, dem neralized, freeze-dried
bone allograft. Cbviously, when we say the word
"dem neralized" we are renoving the cal cium phosphate so we
are |l ooking at just the organic conpartnent and we have a
check for the organic conpartmnent.

On the allograft we al so have avail abl e t oday

freeze-dried bone allograft. It has not been dem neralized.
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There, clearly, we have the skeletal scaffold and we have an
open part over here because there is sone question about the
cellular efficacy related to the organic part of allografts.

If we look at the alloplasts, the HAs, the
gl asses, we see that both of themonly give us a check in
the inorganic conpartnent. |If we | ook at the xenografts, we
see that they only give us a check in the inorganic. Even
the enanel matrix has a an organi c substitution but |acks
the skeletal part. So, what we see over here is basically
one check and what we are trying to acconplish is to | ook at
bot h conpartnents.

(Slide)

So, our objective was to find a substitute for the
autograft that gave us an inorgani c conponent. So, our
obj ective was to devel op a bone repl acenent graft that
closely mmcs the nodel of autologous bone. It is expected
that such a product would provide a significant inprovenent
over current products and, thereby, provide a significant
clinical benefit. So, we are trying to find out if we can
substitute for the inorganic conponent and if we can
substitute for the organi c conponent.

(Slide)

So let's ook at the GsteoG af/ CS and see how t hat
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acconplishes that goal. The way we look at it, trying to
bring both conmponents together, we go back to our nodel of
an inorgani c conponent and organi c conponent, and we | ook at
t he inorganic conponent, looking at it as the cal ci um
phosphate and we will show you how that relates to

GsteoG af/CS in a second. W | ook at the organic conponent
and how that is primarily Type-1 collagen, and we will show
you how that relates to P-15. Then we bring both of these

t oget her and we have the GsteoG af/ CS-300.

(Slide)

So, let's look at each one of these individually
and see how t hese conponents make up the sum So, let's
first focus on the GsteoG af/N-300. OsteoG af/N, where "N
stands for natural and the 300 sinply neans the nean
dianeter in mcrons of the particle size, is produced from
bovi ne.

(Slide)

It is a xenograft, naturally derived HA, sourced
fromanimals in the U S., according to U S. D. A
specifications, totally deproteinated with all the organic
removed, and neeting the specifications of ASTM F1581- 95,
whi ch has been defined as the specifications to assure you

have renoved all the organic.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[--- Unable To Translate G aphic ---]

(Slide)

To show you the simlarity to the autograft, we
just show you sone x-ray diffractions, and the only thing
that is inportant that we are | ooking at human cortical and
human cancel l ous, and the lines should all line up. In
ot her words, we have the sanme crystalline type structure as
we do with human bone.

The sane is true with the infrared spectroscopy.
We have a cl assical carboxyl group which is in human bone
but the rest of themall |line up, in essence, show ng us
that the xenograft is in essence a good nodel for the
autograft.

(Slide)

What about the safety of the OsteoGaf/N? Well,
obviously it is manufactured in conplete conpliance with FDA
quality regulations and |1 SO 9001 and, by the way, the |ISO
were the European standards. It neets all the tripartite
bi oconpatibility testing, and it has actually been in the
U S and narketed in the U S. since January of 1991 under a
510( k).

(Slide)

To date, approximately 92,000 granms of the

CsteoGraf / N-300 has been marketed in the United States.
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There have been no MDR reports with this material -- a
couple of mnor conplaints so | thought |I would show t hem
all. W have had a total of 9 since 1991. dinicians said
they renodel too slowy, three of them Spilled vials
accounted for 4 of the conplaints. Misture in the vial was
1. The last mnor conplaint was that the clinician said the
radi opacity varied between the patients.

(Slide)

Let's nove on to the P-15, the organic conponent
side. We |looked at the N, let's look at the P-15, synthetic
pepti de devel opnent. Coll agen accounts for approxi mately
30% of total protein mass in the body and provides for cel
m gration, cell binding and cell differentiation. W now
know that the P-15 does the sane thing.

There are nearly 20 types of collagen that are
known to exist with Type-1 collagen, of course, being the
predom nant species, accounting for over 90% of the total
coll agen. Dem neralization of the autograft |eaves the
matrix primarily Type-1 collagen, that is, dem neralized,
freeze-dried bone allograft.

(Slide)

Type-1 col |l agen nol ecul es have 3 al pha chai ns of

approxi mately 1000 am no acid resi dues each. Wat P-15 is,
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is alinear peptide with a 15 am no acid sequence identi cal
to the sequence contained in residues 766-780 of the al pha-1
chain. In other words, if our collagen is here, 1000 am no
acid residues and we break this down and we | ook from
residue 766 up to 718 and we count the nunber of am no
acids, there are 15 of themand we wnd up at 780, this is
P-15, this part of collagen is P-15.

(Slide)

What about the safety of the P-15? The best way
to look at the safety is to really look at freeze-dried
dem neral i zed bone, but we are | ooking at a part of
freeze-dried dem neralized bone. As we all know,
freeze-dried dem neralized bone is alnost entirely Type-1
coll agen. The major amno reactive residues in freeze-dried
dem neral i zed bone are associated with the am no and
carboxyl termnals and the triple helical region at the end
portions. That is where the concerns are from am no
reactivity. P-15is a linear with a sequence identi cal
contained to this al pha chain, over here. The 766-780
residue is in the central portion of collagen. It is over
here, not in the antigenic regions associated with
freeze-dried dem neralized bone.

To give you sone perspective, if you take the 15

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

am no acids over the 10000 in the whole collagen chain, you
have 1.5% of the al pha chain or 0.5%of the triple helix.
The nol ecul ar wei ght of collagen, of course, is about

300, 000 Daltons. The nol ecul ar wei ght of P-15 is 1400.

(Slide)

P-15 is essentially a very small synthetic
fragment of the al pha-1 chain of Type-1 collagen. Going
back to the safety of dem neralized freeze-dried bone, this
is only a part of dem neralized freeze-dried bone. To date,
there are no reported adverse clinical reactions to
dem neralized freeze-dried bone, Type-1 collagen, as a bone
repl acenent graft material in dental applications. There
have been hundreds and hundreds of thousands doses of
freeze-dried bone used without a problem

(Slide)

To put it on a gram basis, an equival ent dose, 1
gram that a clinician would give to a patient of
dem neralized freeze-dried bone, which is obviously Type-1
col | agen, produces an exposure to the patient of 1,000,000
m crogranms of collagen. The P-15 is about 10,000 tines |ess
than what the patients get if they were using dem neralized
freeze-dried bone.

(Slide)
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| just show this -- we make P-15 by cl assi cal
synthetic solid state chem stry, synthetic peptides. This
is what they call a peptide synthesizer.

(Slide)

The quality control associated to show purity and
identity of all the various tests we do -- sequence
anal ysis, purity of reverse-phase HPLC and so forth, telling
us that we have a product which is greater than 95% pure.

(Slide)

So now, what we have done, we have | ooked at the
i norgani ¢ conponent; we have shown OsteoGraf/N. W have
| ooked at the organi c conponent and shown that the Type-1
col | agen was best represented by the P-15. Now we bring
t hem both toget her and we have GsteoG af/CS, the "CS" for
"cell sticking." So CsteoGaf/CSis a high purity,
radi opaque, natural hydroxyapatite bone repl acenent
material, in other words, the GsteoGaf/Nwth the P-15 as a
synt hetic pepti de.

(Slide)

VWhat about the safety of the P-15? Cbviously,
both conpartnents are extrenely safe but we still have to
bring themtogether and do tripartite testing to assure

bi oconpatibility and safety. So, what we are really doing
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is conmbining 1 gramof the GsteoG af/Nwth basically 215
nanograns or 0.00000025 grams, and we bring these together
and we form GsteoG af/CS, then we go back and repeat the
tripartite study.

We have shown with the tripartite study that the
OsteoGraf/CS is non-henolytic; that the CsteoGaf/CS is
non- cyt ot oxi ¢ and non-nut agenic --

(Slide)

-- With no systemc toxicity; no irritation/
toxicity; no sensitization. Macroscopically, we see no
irritation. Mcroscopically, we see sone expected cellular
activity.

(Slide)

So, fromlooking at all the safety data we cone to
the conclusion that the long-term safe use of OsteoG af/N
bound wth a m nute amount of the synthetic small chain
| i near peptide, the P-15, representing the
non-i mrunor eactive portion of the Type-1 collagen, vyielded
the expected tripartite conclusion of safety for the
Ost eoG af / CS- 300.

(Slide)

W were satisfied we conpleted all the safety

issues. It is clearly a safe product. But now cones the
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question which, from our devel opnent and R&D standpoi nt, we
want to look at. |Is the matrix, the OCsteoGaf in itself the
matri x which the P-15 was put onto, itself responsible for
the effect | amgoing to show you and not the P-15
conponent, in other words, the control ?

The second question, does the adsorbed P-15
conponent have a cell stinulation effect? Now, to us the
word "stimulation" nmeans cells attraction, differentiation,
attachnent.

(Slide)

VWhat | amgoing to do nowis sort of give you a
very brief overview of a nunber of studies which were done
addressing this question of cell mgration, the question of
attachnment, mgration, differentiation.

This first study was published by Dr. Q an and Dr.

Bhatnagar. |t was published in The Journal of Bi onedi cal

Materials Research, in 1996. Those studies were using

dermal fibroblast with OsteoG af/N and then the identical
OsteoGraf /N to which sinply the P-15 had been added. So, in
essence, everything was exactly the sane with the exception
t hat one had P-15 and one did not have P-15.

So, | ooking and conparing the two by |ight

m croscopy, we see that over the control, the GCsteoG af/N
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matri x we had enhancenent in basically attachnment and
m gration.

If we | ooked at the macronol ecul ar synthesis in
the formation of DNA and protein by radio | abel studies, we
found enhancenent in migration and attachnent.

I f we | ooked at SEMs conparing the two we saw
enhancenent and m gration, and se stained for alkaline
phosphat ase for the two and we saw enhanced differentiation.

(Slide)

This is another study. W are now going from
dermal to using PDLF fibroblast cultures but the same types
of studies by the group at UCSF. This was a paper presented
at the I ADR and al so Dr. Sadeghi's thesis.

Agai n, we show enhancenent | ooking at the
nmol ecul ar synthesis of protein and DNA. W | ooked at
enhancenent of CS-300. Wth SEM the sane thing, we showed
enhancenment in attraction and m gration.

(Slide)

Anot her study recently fromthe LSU group with Dr.
Moses -- SEM observation of cell spreading. W show again,
conparing the two, identical matrices with the only thing
being different is the peptide, the P-15. W showed

enhancenment in binding to surfaces, attraction, spreading.
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We showed enhancenent with the peptide.

VWhat do | nmean by "enhancenent?" Well, this is
w thout the peptide, this is with the peptide. Wat do |
mean by "differentiation?" Al kaline phosphatase, this is
the particle without the peptide, staining with the peptide.

(Slide)

We then did a rabbit study, in New Jersey with Dr.
Parsons, to look at ingrowth in a del ayed crani al defect
nmodel , ingrowh of the "N' and the CS, the sanme, exact
matrices, with the only major difference in the mgration in
t he enhancenent or the mgration into the center of the
defect. Here is the histonorphologic analysis with the sane
exact matrix, also show ng enhancenent.

This is illustrated in their study. That is
wi thout the peptide; that is with the peptide.
Interestingly, in the center of the defect where you would
not expect to see any type of really new osteogenesis or new
bone formation over here w thout the peptide and every
particle in the center, by sinply adding the P-15, we have
new bone formation.

(Slide)

So, our conclusions fromour in vitro and our in

Vivo studies using the identical matrix, the
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OCsteoGraf / N-300, with and without this P-15 showed enhanced
cellular stinmulation with the addition of the P-15. So we
were satisfied that we have answered the technical question
with respect to did the P-15 make a difference. It clearly
made a difference.

(Slide)

Now what we have to do is address the clinical
guestion, the clinical utility of OGsteoGaf/CS. That is,
its applicability; its conparison to clinical procedures
presently utilized by the clinicians in the managenent of
i ntrabony periodontal defects. Wth that, we will get to
the multiclinical trial and I would like to turn the podi um
over to Dr. Yukna.

Clinical Trials

DR. YUKNA: Good norning. | am Dr. Ray Yukna,
Prof essor and Head of the Departnent at LSU Dental School,
in New Oleans. As Dr. Tofe said, | am supported to be here
before the FDA Panel with travel expenses. | have no other
financial interest in this conpany as far as owni ng any
stock or rights or anything like that.

(Slide)

| was privileged to be asked to be the princi pal

investigator for a nmulticenter clinical trial to evaluate
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this material in patients. The design was such that we
wanted to conpare the test material, which in the PVA

subm ssion was called ABM P-15, a conbination as a bone
replacenent graft material in human periodontal defects.

(Slide)

The wor ki ng hypothesis was that the test material,
the OsteoG af/CS, would be at | east as safe and effective as
dem neralized freeze-dried bone allograft and nore effective
t han surgi cal debridenent al one.

(Slide)

We felt that the preclinical in vivo and in vitro
data allowed us to go to a clinical transition because that
data, as you have seen fromDr. Tofe, was extrenely
favorable for the activity of the material. There appeared
to be very little dowside as far as patient risk because of
the safety profile of the P-15, and three independent |RBs
approved the clinical protocol for enactnent at their
various centers. The other clinical advantage would be the
potential biological advantage that this material m ght have
over currently avail abl e bone repl acenent graft materials.

(Slide)

In order to set up the clinical protocol we needed

sone baselines in order to establish clinical norns of
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expectations. |In overall periodontal literature there are
sone | andmark values fromthe vast variety of types of
regenerative procedures and techniques in studies that have
been done. |In general across the board, the percent defect
fill of the osseous defect or the bone | oss area is about
60- 70% The clinical probing attachnent |evel gain was
about half to three-quarters of a mllineter, and probing
depth or pocket depth decrease ranges between a mllineter
toamllineter and a half.

(Slide)

More specific to the study we wanted to perform
we | ooked for controlled, intra-patient, reentry studies
that utilized the simlar types of materials that were going
to be used in this project. In the periodontal literature,
as you can see fromthis, for demneralized freeze-dried
bone all ograft, surgical debridenment or hydroxyapatite type
materials there are studies, ranging from 10 to 15, that had
this sort of study design. |In those studies, the nean of
patients used ranged anywhere from about 10 to 15 or 16. As
you see, when we devel oped our protocol we exceeded that
mean patient val ue by about 2X

In these particular studies the percent defect

fill was |less than the norm across the board, being |ess
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than 60% for both of the grafting materials and about 25%
for the surgical debridenment. Relative defect fill, used as
the frequency of responses to a treatnent, ranged from about
70% for the bone material to about 60% w th the synthetic
mat eri al and about 30% wi th debridement. Cinical probing
attachnment | evel gain was anywhere from1l.2 mmto 1.8 mm
and probing depth decrease was fromabout 2.5 mmto 3 mm
So these becane the norns that we wanted to conpare our
materi al against as the results becane avail abl e.

(Slide)

The protocol design objective was to conpare the
OsteoG af/CS to dem neralized freeze-dried bone allograft
that is considered to be the gold standard in periodontal
therapy today. It served as a positive control and was used
basically for determnation of the "n" for our study. W
al so wanted to conpare it to surgical debridenent as a
standard negative control.

We chose dem neralized freeze-dried bone allograft
as the positive control because it is far and away the nost
comonly used bone replacenent graft material, with the nost

clinical data available to establish an adequate "n" and to

conpare clinical significance or clinical utility.

The wor ki ng hypothesis was to prove equi val ence to
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the gold standard graft material, and this gold standard

| abel was given to it by the Annals of Periodontol ogy, which
are based on the Anmerican Acadeny of Periodontol ogy Wrkshop
held a couple of years ago.

There was no substantial data base avail able for
conpari son of the GsteoG af/CS with the OsteoG af/ N base
material so we really had to focus on the OsteoG af/ N base
material. So we really had to focus on the nobst commonly
used gol d standard as our positive control.

(Slide)

We used surgical debridenent as a negative contro
because it is, again, far and away the nost commonly used

non-grafting procedure with, again, clinical data to

establish an adequate "n" to conpare clinical utility. W
wanted to prove superiority to this surgical debridenent
therapy in order to show effectiveness of the CS, and it is
a classic reference treatnent for conparison with
regenerative treatnent such as bone repl acenent graft
materials in the periodontal literature.

(Slide)

So to review, our outcome woul d be considered

successful if the test device, the GsteoG af/CS, was greater

than or better than or equal to the positive control for
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these three primary clinical paraneters, and greater than or
better than the negative control.

(Slide)

The protocol design was one of a prospective,
controlled, nonitored, nulticenter design, utilizing
cal i brated, separate, blinded exam ners at each center.
There were set inclusion and exclusion criteria, and it was
intra-patient or sanme nouth 3-treatnent arm design rather
than a parallel design. This allowed us to be nmuch nore
efficient in utilization of subjects to gain statistically
and clinically significant data with the sane nouth or
intra-patient self-control design

The test material is the CS-300. The
dem neralized freeze-dried bone allograft is the positive
control. It was all achieved or obtained fromthe sane
donor, and it is aseptically processed by a tissue bank that
conplies with AATM st andards, and surgical debridenent was
t he negative control

(Slide)

The reentry time chosen for evaluation of the hard
ti ssue or bony changes was 6-7 nonths, and the total
eval uation tinme for soft tissue changes was 12 nonths. This

was based on work by nyself and co-workers and Wenzel et al.
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They both showed that there was no change between 6 nonths
and 12 nonths in these types of studies.

(Slide)

In setting up the protocol we al so had the help,
besides Dr. Jeffers who is here today, of two of ny fellow
faculty nmenbers at LSU in designing the statistical arm of
the protocol and determning the "n" determ nations.

(Slide)

The inclusion/exclusion criteria were limted to
adult periodontitis, nmeaning patients who were at |east 35
years old. This by far and away the nost preval ent type of
peri odontal disease in our country and in the world. Each
patient had to have 3 intrabony defects each for treatnent
and evaluation. They had to be simlar in depth and
di mensi on.

We restricted the risk factors that m ght
conplicate wound healing. W only enlisted non-snokers,
non- di abetics and patients with no other nedical or social
factors that may conprom se healing. |In addition, all of
t he subjects who were finally enlisted in the surgical phase
of the study had to exhibit good oral hygiene so they could
mai ntain the results of therapy.

(Slide)
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Now, this is kind of a schene of how the protocol
devel opnment went. This started over 3 years ago with

nmeetings with the FDA to di scuss and devel op the protocol,

to establish an appropriate "n", to establish acceptable
controls, and the protocol was finally, after several

nmeeti ngs and anendnents, accrued in Septenber of '95 and the
study was actually initiated about 2 weeks |ater.

(Slide)

On the right-hand screen you see the total study
time. It took alittle over 20 nonths, with the first
patient treated in Cctober of '95 and the last 12-nonth
eval uation perforned in June of '97.

(Slide)

Prior to the study start, we felt it was extrenely
i nportant that we have calibrated exam ners. W
acconplished this by centralizing the calibration initially
agai nst nyself, as the project director at LSU where the
exam ners from each center canme and were calibrated on
several patients, both inter- and intra-exam ner
calibrations. Then prior to the start of the study at each
site, as the project director | went and reestablished
calibration with the examner in their own environnent.

It ended up that we had concordance, neani ng no
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difference in neasurenents, either subjective or objective,
bet ween 88-94% across all the examners, and within 1 mm or
1 score for the subjective values, or better than 90% anong
all the exam ners.

(Slide)

The age range is reflective of a typical
periodontal practice in that the patients had to be at | east
35 years old and were sort of on a bell curve, if you will,
in the age groups |isted.

(Slide)

In addition, there was al nost an equal
distribution of nmale and fenmal e subjects in the study.

(Slide)

In addition, the nunber of patients per center is
listed here. Center 1, at LSUwth nyself as the principal
investigator; Dr. Krauser, in Florida; Dr. Callan, in
Arkansas. The patients initially treated were 36. W had a
handful of dropouts before the 6-nonth eval uation point for
t he bone changes, virtually equally distributed anong the
centers. There was 1 additional dropout between 6 and 12
nmont hs, whi ch yi el ded 31 subjects, which was greater than
our initial "n" of 22 at 6 nonths and 30 at 12 nonths.

(Slide)
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The treatnment procedures used followed typica
periodontal surgical routines, in that the patients
initially underwent initial preparation and reeval uation
procedures to make sure the tissues responded to the initial
scaling and root planing and that the oral hygi ene was
satisfactory. Then full thickness flap devel opnent and
def ect debridenent was perforned. Root debridenent was
acconpl i shed wth nmechani cal neans only, not with any
chem cal adjuncts. Then once all of the defects and root
treatment was conpleted, the treatnent of the defects was
random zed according to a randomcode with 1 of the 3
treatment nodalities tested. Al 3 were used in each
patient.

(Slide)

Fol |l owi ng application of the materials, as
appropriate, the flaps were replaced and sutured with
primary cl osure where possible. Periodontal dressings were
used in alnost all cases. As per nornmal periodontal
surgi cal regi nes nowadays, doxycycline antibiotic was
prescri bed for about 10 days, nonsteroidal
anti-inflanmatories for a few days, and anti bacterial rinses
for the first few weeks foll ow ng surgery.

The patients were followed very frequently
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post operatively, weekly for the first nonth and nonthly for
the next 3 nonths, and then placed on typical periodontal
3-nmonth recal | .

The reentry surgery for bone eval uation was
performed at between 6-7 nonths and soft tissue eval uations
were conpleted at 12 nonths.

(Slide)

These are the results of the study. The first
thing we will talk about is the hard tissue changes or the
bony defect changes that were determ ned at the surgical
procedure initially and at the reentry surgery. These are
the 3 treatnent arns used, the CS-300, dem neralized
freeze-dried bone and the debridenent.

The original defect depth neans were essentially
simlar and not significantly different anong the group to
start with. Sonme were in the 3.5-4 mmrange. The residual
def ects becane shal |l ower because treatnent was successful
In fact, all 3 treatnent arns achieved a positive clinical
result in reducing the bony defect.

There were significant differences across
treatnent arnms where the CS-300 was superior to the
dem neralized freeze-dried bone and the debri denent for

resi dual defect depth, for the anmount of defect fill in
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mllinmeters, for the percent of defect fill, for the anount
of bone adsorption fromthe crest of the bone and for the
percent defect resol ution.

O significant to me is this figure of 72% which
is higher than virtually any other study reported in the
literature for percent defect fill.

(Slide)

In looking at this data a little differently and
dividing it up by quintiles, we kind of see a pattern
devel op in which the CS-300 consistently gave nore inproved
defect fill percentages, with the magjority of them above
60% The dem neralized freeze-dried bone was nore evenly
di stributed by quintile and, not surprisingly, the
debridenent had a majority of their cases at the 40% or |ess
defect fill. So, again, the pattern with CS-300 was
clinically and statistically superior to the other two
treat ments.

(Slide)

Anot her way to typically look at this data in the
periodontal literature is to |ook at what is called
relative defect fill. What that says is what is the
frequency of times that the response is of certain

percentage defect fill, and it is typically broken up into
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poor, noderate, good and excellent results and what percent
defect fill was in a given or in a given defect.

The key here is to take these positive results,
greater than 50% or greater than 90% and you see that in
the CS-300 the frequency of positive results was al nost 90%
Wth dem neralized freeze-dried bone the frequency was about
60% wi th debridenent it was about 40% So, again, head and
shoul ders above the other two. The CS-300 showed a nuch
nore consi stent inprovenent in the osseous defects and the
frequency of a positive result.

(Slide)

The soft tissue changes reflect both the 6-nonth
and the 12-nonth probings. Again, all 3 treatnents
acconpl i shed pocket depth reduction significantly fromthe
presurgical. O note also is that there was no significant
change, al nost no arithnetic change between the 6-nmonth and
the 12-nonth data for all 3 treatnment arns. There were no
significant differences in pocket depth changes across the
treatnent arnms when conpared to each ot her

(Slide)

We | ooked at clinical probing attachnment |evel
gain at both 6 nonths and 12 nonths. There was sone slight

i nprovenent in attachnment |evel gain as tinme went on but not

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

significantly so fromthe 6-nonth standpoint, and there was
a significant difference between the CS-300 and surgical
debridenment in attachnent |evel gain fromthe 6-nonth
standpoint. There was again sone slight decrease in
gi ngival recession as tine went on, with no significant
di fferences anong those either.

(Slide)

In center 1, because of the reconstructive
phi |l osophy of the therapist in that center, we recorded the
defects at reentry that we felt required additional grafting
that woul d benefit fromthat treatnment. You can see that,
again, with the CS-300 only 2/ 14 defects required additional
treatment, while over half of the dem neralized freeze-dried
bone, and over half of the debridenent defects were felt to
require additional grafting for conpletion of treatnent.

(Slide)

Safety-wi se, there were no untoward effects
reported or patient conplaints related to either of the 2
bone replacenent graft materials used, either the
GsteoG af/ CS or dem neralized freeze-dried bone. Both of
these materials appeared to be clinically well tolerated by
t he periodontal tissues.

(Slide)
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What | would like to do now is go through sone
clinical cases that denonstrate the response of the bony
defects to the use of the CS-300.

On your left screen will be the initial defects,
and for your orientation, this is one of the bicuspid study
defects that received the CS-300. It is about 5 nm deep
fromthe top of the bone to the bottomof the hole in the
bone. After proper preparation the CS-300 is placed in the
defect. The flaps are covered. Six nonths |ater, when we
go back to |l ook at this sanme spot, it is very apparent that
sonet hi ng has happened to the hole in the bone, and it is
filled wth something that resenbles, clinically at |east,
bone materi al .

(Slide)

An anterior bony defect that waps around this
tooth rather significantly. Again, OsteoGaf/CS 300 is
pl aced. At the reentry, you can see the changed in the
t opography of that bone with sonething that has filled in
and repaired those irregularities and the hole in the bone.
| mght add that all of these cases that | am show ng you
the clinical radiographs, are sanplings of all 3 treatnent
centers.

(Slide)
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An upper bicuspid tooth, again, OsteoG af/CS-300
was placed and 6 nonths later repair and fill of that
def ect .

(Slide)

An anterior tooth, just to show you different
pl aces in the nouth. CS-300 in place and 6 nonths | ater,
again, reconstitution of the shape of the alveol ar ridge by
filling of that defect.

(Slide)

A lower anterior deep lesion on this bicuspid
tooth. Six nonths |ater you woul d be hard-pressed to know
that there was a lesion there to start wth.

(Slide)

Now, radi ographically we have sone evidence of the
i ncorporation of retention of the CS-300. Again, this is
the tooth in question, here, wth this defect, bone |oss
distal of the first bicuspid. This is at the tinme of
grafting.

(Slide)

This is 6 nonths |ater.

(Slide)

This is 12 nonths later. It shows incorporation,

retention, perhaps renodeling of the material and resol ution
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of the defect.

(Slide)

A | ower bicuspid tooth that you saw a clinica
case of earlier, with about a 4.5 nmdefect at the tinme of
graft placenent with the CS-300. Six nonths |ater,
retention of nost of that, al nost conplete residual defect
resolution, and 12 nonths later further consolidation and
retention of the material and appearance of incorporation
and heal i ng bone.

(Slide)

A | ower bicuspid tooth again, about a 6 nmm defect;

material in place.

(Slide)
Six nonths later the material is still retained.
(Slide)

And 12 nonths later a rather conplete resol ution
of this bony defect, with maintenance of the adjacent bone
as well which is key in this type of procedure.

(Slide)

Upper bicuspid -- this provides us 2 exanples.
They were adjacent defects, wth the CS-300 and surgi cal
debri dement defect here. At the tinme of graft placenent

and, obviously, no graft was placed in the adjacent defect;
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6 months later retention of the graft material; retention of
the same defect shape on the debridenment side, and 12 nonths
| ater showi ng incorporation, resolution of the defect and
the treated grafted area, but not on the surgical

debri denment side.

(Slide)

On the anterior, again a simlar picture. A
defect here, about 3.5 mm

(Slide)

This is at 6 nonths and this is at 12 nonths.

Unl ess you knew this was treated, you would not know that
there had ever been periodontal disease at that site
radi ogr aphi cal | y.

(Slide)

Anot her upper exanple of a bicuspid tooth, nunber
13. This is at 6 nonths --

(Slide)

-- and at 12 nonths, again, with a rather conplete
resol ution, natural appearance radiographically. It |ooks
Ii ke bone regeneration or bone formation in that defect.

(Slide)

So the conclusions fromthe clinical study, based

on the data and the pictures we have shown you, are that the
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CS-300 net or exceeded the prospective criteria we
established for the nulticenter clinical study.

(Slide)

It was greater than, better than or equal to the
dem neralized freeze-dried bone in percent defect fill and
better than debridenent. Attachnment |evel gain at both 6
and 12 nonths was greater than or equivalent to and greater
than. Pocket depth decrease at 6 and 12 nont hs was greater
than or equivalent to and greater than. So this net all of
the criteria we established to establish clinical
effectiveness and clinical utility.

(Slide)

So overall conclusions, | feel as the principal
i nvestigator, along with ny co-investigators, that the
Ost eoGraf / CS- 300 obviously perfornmed the best anong the 3
treatnents tested and shows prom se for inproved clinica
results in human periodontal bony defects based on the
criteria for percent defect fill, attachnent |evel gain and
relative defect fill.

(Slide)

In addition, the CS-300 appeared to be very
effective and very safe, with no untoward results

what soever. The test material results were both
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statistically and clinically significant, and the CS 300 net
the criteria of the protocol and justified the statistically
derived sanple size to prove both its clinical utility,
safety and effectiveness.

(Slide)

So to just kind of review what we are focusing on,
the historical criteria fromsimlar studies, neaning
controlled, intra-patient, self-controlled clinical studies
wth reentry, the percent defect fill ranged from 50-56%
al nost 20 percentage points better. Attachnent |evel gain
was simlar, which was one of our criteria. Pocket depth
decrease was simlar, which was one of our criteria.

Rel ative defect fill was again 20 percentage points better
t han what has been in the literature for dem neralized
freeze-dried bone or plain HA materi al s.

(Slide)

So the overall advantages of CS-300, as an
investigator and clinician, | felt that very superior
consistent clinical results were achieved. It provides a
much nore consistent material for grafting rather than
ti ssue bank materials which, as we now know fromthe
literature, vary greatly in their quality. It avoids any

potential safety issues with allograft of tissue bank
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materials and, | feel, provides a nmajor biologic advance in
the arena of periodontal regenerative therapy using bone
repl acenent grafts.

| would like to turn the presentation back to Dr.
Tof e.

Conclusions from the PMA

DR. TOFE: Thank you, Dr. Yukna. | would |ike now
to summari ze our conclusions fromthe data that was
present ed today.

(Slide)

First, the CsteoG af/CS net or exceeded al
prospective clinical efficacy paraneters conpared to the
clinically relevant positive control of dem neralized
freeze-dried bone and the negative control, surgical
debri dement .

(Slide)

The multicenter, 3 independent clinical sites,
sane nouth design, with positive and negative controls,
provided a statistically valid determ nation of clinical
efficacy.

(Slide)

The in vitro and the in vivo ani mal studi es showed

enhanced efficacy with the synthetic peptide, the P-15,
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whi ch was then validated, of course, wth the clinica
ef fi cacy observed with the OsteoG af/ CS-300.

(Slide)

Foll owi ng the long-termuse of OsteoGaf/Nwth
the sinplicity of a small |inear synthetic peptide, the
P- 15, yielded the expected preclinical tripartite and the
clinical safety observed in the OGsteoGaf/CS clinical trial

Upon conpletion of this clinical trial, the PVA
was submtted to the FDA on Decenber 23, '96. Shortly after
that it was submtted to the HPB in Canada and then it was
filed officially with the Food and Drug Adm nistration on
August 8, 1997.

(Slide)

| would now like to summarize and respectfully
request the Panel to recommend to the FDA that GsteoG af/CS
be approved for use as a bone filling material for intrabony
defects and restoration of |ost bone due to adult type
peri odont al di sease.

On behalf of all of us, | thank you very nuch.

DR. REKOWN Thank you. Are there any questions
that we have for the CeraMed peopl e?

DR. PATTERS: | have a question for Dr. Yukna, if

| coul d.
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DR. REKOW Dr. Patters, could you state your nane
so that the transcriptionist will know who is tal king?

DR. PATTERS: Sure. Mark Patters. Dr. Yukna, the
sitein Little Rock and the site in Palm Beach were private
of fices?

DR. YUKNA: Yes, they were.

DR. PATTERS: Can you tell us what nethods you
have to use in order to ensure blinded exam ners when you
operate in a private office?

DR. YUKNA: At each office one of the staff
menbers, a hygienist in one and a dental assistant in the
other, were the ones that were not involved in the treatnent
of those patients. They were called in at the tine to
sinply take the neasurenents. That was set up with the
examners in the centers. They had to nmake the conmm t nent
to be able to do that.

DR. PATTERS: So, Dr. Callan and Dr. Krause were
t he surgeons but not the exam ners?

DR YUKNA: correct.

DR. PATTERS: Thank you.

DR. AMAR  Sal onon Amar. For Dr. Yukna, | was
just wondering, could you tell the Panel whether all the

defects were either 3-wall defects or 2-wall defects, and
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whet her or not there was any attenpt at random zation of the
def ects?

DR. YUKNA: W don't have exact data. Al nost al
of themwere 2, 3-wall or 3-wall type defects. W didn't
record that. That was an om ssion in the protocol
Random zati on occurred. All of the defects were treated at
a single session, and all the defects were debrided and root
surface preparation conpleted, and then the random zation
code was established for which treatnent, and then it was
sinply neasured then cl osed and foll owed fromthat point on.
So the random zation was not by defect wall but the criteria
of being at | east 3 mm deep, osseous defect at |east 3 nm
deep and 3 of themin the sane patient. It was at that
poi nt that the random zation occurred.

DR. AMAR So there was basically the possibility
that the sites that were determ ned for debridenment could be
2-wall or 2-wall defects.

DR. YUKNA: It could be. There was a m xture and
there was no predeterm nati on nade of which ones were going
to receive which treatnment. So, it was the luck of the
draw. You know, | can't say that in each patient they were
all exactly the same wall defects, but across the board

t here woul d probably be a bal ance anong them As far as |
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know from | ooking at all of the slides and all the

radi ographs, there were no true 1-wall defects that were
treated. They were all sone sort of conbination of 2,
3-wall, maybe 1-wall conponents. So, it did vary within
patients and anong patients.

DR. AMAR. | have anot her question, not to you but
probably to the sponsor, was there any attenpt to determ ne
t he exact nol ecular area or nol ecul ar basis for cell
attachnment on the P-15? There are reports in the literature
to suggest that there are an RGD sequences that nediate the
cell attachnment which | didn't see in the P-15. 1Is there
any comment ?

DR. TOFE: Yes, | would probably defer that
guestion to Dr. Bhatnagar, who is probably the nore
experienced. | could answer but | would rather have Dr.
Bhat nagar do it.

DR. BHATNAGAR: The area that we have identified,
P-15, did not contain an RGD site. It was devel oped on the
basis of ny studies on the structure of collagen, |ooking at
sites on collagen which have chem cally perturbed sequences,
and we were surprised to find that the domain that is
contained in P-15 expresses a very unique kind of a

structure. W have recently published that in The Journal
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of Bionedical Structure and Dynam cs. This particular

domain is quite non-polar. In that sense, it differs from
all other peptides that bind cells.

DR. GLOMCKI: Julianne dowacki. Wile you are
up there, Dr. Bhatnagar, can you expand on that | ast
statenent? |s there sonething unusual about the sequence of
the P-15 that gives it some tertiary structure? Do those
smal | peptides refold in a triple helical configuration?

DR. BHATNAGAR  Actually, no. The snall peptides
t henmsel ves have snall er derivatives of P-15 to generate a
very stable beta structure. The central part is G AG which
seens to be the active part.

DR. GLOMCKI: And no aggregation then of
i ndi vi dual - -

DR. BHATNAGAR: There is no aggregation in this.

DR GLOMCKI: And if I may ask Dr. Yukna sone
guestions about the clinical presentation, was there any
anal ysi s done about the location -- the results as a
function of the location of the defect? You commented
during the case presentations about adjacent defects. Can
you expand on that, whether that was taken into account? |
guess not with regard to the random zation but a post hoc

anal ysis to determ ne whet her there was an influence of
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adj acent defects on the different treatnent groups.

DR. YUKNA: The adj acent defects occurred rather
infrequently, | think maybe half a dozen tines. Just
| ooking at that small group, it didn't seemto influence
results. Gbviously, if P-15 was going to mgrate, it would
have i nproved the surgical debridenent site and essentially
not hi ng happened in that site.

As far as other things, we did |look at maxillary
versus mandi bul ar and anterior versus posterior and there
were no differences. It was equal across the board as far
as response.

DR GLOMCKI: | think I understood the design to
say that patients had to have at |east 3 defects to be
eligible for the study. 1In the situations where the
patients had 4 or nore defects, how were those other defects
treated?

DR. YUKNA: In only one of the centers were sone
of those extra defects included. Then they underwent the
sane random zation. It happened to be center 2, and in that
center 5 patients received an additional treatnent of sone
sort, and that was al nost equally distributed. There were 2
extra CS-treated, 2 extra DFDBA-treated and 1 extra surgical

debridenent-treated, again, just according to random zation
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Then that data was neaned for that patient for statistical
anal ysi s.

DR GLOMCKI: | see. | have a question for Dr.
Tofe. For cell biologists the term"mgration" has a very
specific meaning and I would like to pin you down on what
you nmean by that, both with regard to the in vitro studies
that you referred to when you used that term as well as the
in vivo.

DR. TOFE: Mgration to ne basically nmeans
novenent across the field. So, in vitro for exanple, in the
case of the rabbit we showed a further novenent fromthe
wal | out.

DR GLOMCKI: 1n vivo?

DR TOFE: In vivo. 1In case of the in vitro,
| ooking at the surface of the actual individual particles
that we illustrated in the scanning el ectron m croscope, we
saw a few particles as opposed to having the whole field
covered. That, to ne, is mgration.

DR GLOMCKI: But in the abstract | think the
word "spreadi ng" was used for that.

DR. TOFE: That was in the Myses, correct, but in
both the Qan -- you are correct, spreading, but ny

definition of mgration is novenment across the surface.
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DR. GLOMACKI: Across the surface of the particle.

DR TOFE: O the particle.

DR. GLOMCKI: Ckay, not mgration toward the
particles --

DR. TOFE: No.

DR. GLOMCKI: -- which a cell biologist mght
think of in those terns. Thank you for the clarification.

DR. TENENBAUM Dr. Tenenbaum Sonme questions
regarding the differentiation of the dermal fibroblasts.

You used al kal i ne phosphat ase as an i ndi cat or of
differentiation. Could you explain what you nean by
differentiation?

DR TOFE: | will defer that to Dr. Bhatnagar.

DR. BHATNAGAR We cul tured dermal fibroblasts on
the surface of hydroxyapatite particles that had been coated
with P-15 in ny | aboratory, and very soon we began to see
that the cells were assumng quite a different norphol ogy.
Both histologically as well as by staining procedures, these
cells seemed to appear not to be fibroblastic any |onger.
The paper that is part of the PMA subm ssion showed that we
had al kal i ne phosphate induction in the presence of P-15.
don't know if | can talk about this work or not, but nore

recently we have | ooked at this issue again and we find that
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quite a few markers of bone are expressed in terns of gene
expression, |ike osteonectine, and we al so have evi dence
t hat BMP-7 osteogeni ne m ght al so be induced in the system

DR. TENENBAUM And how did you denonstrate that
t hose ot her bone-associated proteins were there or were
bei ng produced by those cells?

DR. BHATNAGAR  Looki ng at gene expression.

DR. TENENBAUM One of the reasons | amasking is
that sonme fibroblastic cells do express al kal i ne
phosphatase. |In fact, there is evidence that this enzyne is
associ ated wi th phagocytosis of collagen. So, when | saw
the data | was wondering whet her perhaps the presence of
P-15 was i nducing those cells to becone phagocytic.

DR. TENENBAUM  No.

DR. TENENBAUM Do you know whether that is true
or not.

DR. BHATNAGAR. No. The presence of phagocytosis
has certainly a very different characterization of cells
t han what is happeni ng here.

DR. TENENBAUM |If | can ask on a clinical matter
t he radi ographs that you showed, were the radi ographs
gquantified at any point in the study?

DR. YUKNA: No, they weren't. It was not set up
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to do so. It was not intended in the beginning to do that,
no.

DR. TENENBAUM  So, generally the radiographs
weren't standardi zed.

DR. YUKNA: They were sem -standardi zed but they
weren't quantifi ed.

DR. TENENBAUM Then one | ast question at this
point, the difference between probing attachnent |evels and
clinical attachnent |evels was non-significant and, yet,
defect fill appeared to be significant. | always find this
interesting. Could you comment and clarify for nme and the
Panel what the rel evance between those two nmeasurenments is
and reconcile this apparent difference?

DR YUKNA: | will try. | think in this type of
evaluation it is inportant to determne both the hard tissue
changes and the soft tissue changes. You have to realize
that with any periodontal therapy, especially surgical
therapy, there is going to be a re-adaptation of
re-attachnment of the soft tissue to the tooth by sone
mechanism |t mght be epithelium it m ght be connective
tissue. The attachnent |evel, pocket depth and recession
measurenents are strictly soft tissue neasurenents of where

the probe stops and that tissue is sonehow adherent to the
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tooth. That does not necessarily reflect, and probably
doesn't reflect in nost research the actual changes in the
bone. So the bone defect and its changes may not
necessarily reflect where the soft tissue is at |east
initially or sequentially attached to the tooth. So, that
is why there is a difference in the bone changes when they
may not be reflective of the soft tissues. And that is
pretty consistent in the periodontal literature.

DR. TENENBAUM Can | have one followup to that?
In regard to the bone tissue regeneration, | think that that
is one issue. But the other issue | think pertains to
periodontal |iganent regeneration and actual reattachnent.
Do you have any data show ng one way or the other whether
there has been any gain in periodontal |iganment attachnment
or connective tissue attachnment?

DR. YUKNA: Not at this point, no. No, wthout
doi ng hi stol ogy, obviously, we wouldn't have that
information. W are hopeful that we mght be able to do
histology in the future. W don't have that information
now.

DR. TRUMMEL: d arence Trummel. A coupl e of
questions, this is a followup to Dr. Patters' question so |

guess it is to Dr. Yukna, about the blinding. | just want
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to make sure | understand. There were three surgeons
i nvol ved, one at each site. They did the operative
procedure based on the random assi gnnent of the defects.
They placed the material. They did the reentry. But the
clinical examnation at reentry and just the clinical
probi ng, that was done by soneone who was not involved in
the surgery, did not assist. Wo were those individuals?

DR. YUKNA: At Dr. Krauser's center it was one of
the dental assistants, Rene Kruse, who is actually the
of fi ce manager so she really wasn't involved in the hands-on
assisting at treatnment. In Dr. Callan's center it was one
of his hygi enists who, again, was down at the end of the
hall and was just called in when the occasion arose. At LSU
it was one of our faculty nmenbers who, again, was not part
of the treatnment schene. | was the surgeon in those cases
and | got up and wal ked away and he canme and neasured and |
canme back and broke the code and did ny thing, and that was
it.

DR. TRUMMEL: And these were the individuals you
calibrated --

DR YUKNA: Yes, sir.

DR. TRUMMEL: -- at these centers. Thank you.

Qovi ously, you have shown sone differences between OsteoG af
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with and without the P-15 in in vitro studies. Do you have
any evidence, unpublished or anecdotal, that there is a
di fference between these two products clinically?

DR. YUKNA: No, and that was one of the
difficulties in even thinking about using the "N' as a
control. There really wasn't any information. W deci ded
that in order to establish clinical utility we really had to
match it against the gold standard, the dem neralized
freeze-dried bone. Certainly, conpared to other HA
materials, and this would fall in the sane category, there
was a quantumdifference in the percent defect fill,
relative defect fill and things |ike that.

DR. TRUMMEL: Historically speaking.

DR. YUKNA: Historically speaking, yes, but not
directly that I know of.

DR. TRUMMEL: One last question, in the calvari al
defect nodel, where | think you indicated there was greater
ingrowt h of bone, was this quantified in any way or was this
a qualitative assessnent from histol ogy?

DR TOFE: It was qualified statistically
significant ingromh. That data is in the PVA

DR. STEPHENS: | have one question. | amWllie

Stephens. | amwondering if the performance of
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GsteoG af /N300 is not known, what was the notivation for

| ooking at this material with the P-15 before the
performance of the N-300 material was known? In other

words, we have this material with P-15 and without. | am
curious as to why the performance of the material with the
coating was | ooked at wi thout the performance before we knew
the performance of the material without it.

DR. TOFE: As | understand your question, why
didn't we do this study with OGsteoG af/N first?

DR. STEPHENS: Correct.

DR. TOFE: Primarily what happens with the
GsteoG af/ N and, again, the market dictates what happens
but, in essence, the GsteoGaf/N had, if | can quantify it,
1. 3% uses by periodontists, essentially very, very little,
because what we were hoping to do in that pocket wasn't
being seen in the marketpl ace per se. W realized that we
had to do sonething to stinmulate it, if we wanted to use a
product like this, and we needed also a matrix, a matrix
whi ch basically was very simlar to bone. Therefore, we
chose the GsteoGaf/N matrix fromthe chem stry standpoi nt
and it was an ideal matrix to put the P-15 on. But it
really wasn't being utilized at all. The market was

dom nated by freeze-dried bone and surgical debridenent.
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That is what the clinical practice was for this particular
i ndi cati on.

DR. STEPHENS: Was that a result of the fact that
t he performance of the material was unknown?

DR. YUKNA: If | can add to that answer, | think
it kind of reflected a concern with basic HA materi al s.
Even regul ar freeze-dried bone was overwhel ned by
dem neralized freeze-dried bone because of the presunption
that BMP was there and was going to be rel eased. W now
know t hat presunption m ght have been an error, fromrecent
work that shows that there probably isn't nuch and it varies
fromtissue bank to tissue bank. So, this material with the
in vivo and in vitro information suggested it could give us
a bi ol ogi cal advance using what was an acceptable, on the
mar ket, 510(k) approved material as sinply the matrix and,
therefore, our gold standard was agai nst the DFDBA to
conpare it because that is what nost people had faith in and
it would seemto have the nost data fromthese types of
st udi es.

DR. REKOWN Any ot her questions?

DR. JANOSKY: Janine Janosky. | would like to
return to the calibration issue once again, and maybe this

will put it torest for us but let's see. | am/l ooking at

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

sone data that are presented in terns of reliability for
intra- and inter. It looks like this mght be a 12-nonth
technical report and data analyses. |In light of the
coments that you have nade today, it |ooks |ike calibration
was done with the project director wwth each of these
ancillary staff at each of the three sites. Am1| correct in
t hat ?

DR, YUKNA: Yes.

DR. JANOSKY: Ckay. |If | look at nost of the
assessnents, the reliability goes as |ow as 70% up to about
80, sonetinmes 90 but for the nost part they are averaging
about 80%in terns of reliability. Wre assessnents or
calibration, nanely reliability values, cal cul ated anong the
raters thensel ves, not each of the raters with the project
director?

DR YUKNA: Yes --

DR. JANOSKY: They are calibrating to one project
director --

DR. YUKNA: Right.

DR. JANOSKY: -- who is not actually performng
any of the neasurenents.

DR. YUKNA: R ght. Yes, we did at the initial one

where everybody canme to LSU. W did do anong each other as
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wel | as against nyself, and then repeated things and went
over things to achieve consistency in the measurenent

scales. So, that was done both anong themas well as
conpared to ne directly at the initial calibration, and then
was done individually at each center against nyself, to
repeat to make sure that the data was still in place.

DR. JANOSKY: But we don't have those dat a.

DR, YUKNA: No.

DR. JANOSKY: No, we don't? Okay. A followup to
this question that would then | ead nme to another question.
This is sort of a teetering question here. |If | look at the
way that you presented your reliability data, you are
presenting concordance in terns of percentages for exact
hits, and you are presenting concordance in terns of
percentages for within 1 nm The issue | have is if you are
| ooking at reliability within 1 mm isn't that your
hypot hesi s? So, you are incorporating wthin the system of
unreliability the exact difference that you are willing to
say is clinically significant.

DR YUKNA: Well, we |isted that because, again,
the normin reporting this kind of information in
periodontal literature is to report it both ways, exact

concordance and within. So, the exact concordance was stil
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close to 90% or high 80s. The other one was reported just
for conpleteness, | guess. | don't know if that answers
your questi on.

DR. JANOSKY: Not really. | am concerned because
you are willing to accept 1 mmas unreliability in the way
that the data are presented to nme in terns of concordance.
That al so was the value that was used for clinica
significance. So, really what is it? Is it clinically
significance or is it just error in your mnmeasurenent systen?
So that is sort of the issue that | can't get around. Can
you help ne sort of tease those two apart?

DR. YUKNA: | don't know --

DR. JANCSKY: No? Okay.

DR. REKOW Can you go to a m crophone, please,
because the transcri ber can't hear what you say, and
identify yourself? Thank you.

DR. JEFFERS: Good norning. | amBarrett Jeffers,
a consultant wth CeraMed on this project. | have no
rel ati onships or conflicts of interest wth CeraMed' s stock.

| did not analyze any of the reliability data.
That was primarily handl ed by the two biostatisticians at
LSU. So, | amnot going to be able to exactly answer the

guestion that you have.
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DR. JANOSKY: | have just one other question, then
| will |eave sone nore for later, if that is all right. |If
| look at the way the trial was designed, you are actually
| ooking at two different hypotheses. One is saying the test
is as good as, and the other one is saying the test is
better than.

Wen | ook at the way the results are presented,
| see new types of testing being incorporated that were not
addressed in the way the trial was designed. So how can we
| ead to those conclusions? Nanely, if you are conparing the
test to the gold standard, the presentation today as well as
t he published material that | have is making statenents
about equival ence where the trial was designed to only say
it was at |east as good as. The other armof the study is
saying that it was better than and, again, | see this
di screpancy between the way the study was designed with the
results being reported and the concl usi ons bei ng nade. Can
soneone pl ease address those two issues? You actually have
two arns, one being the test wwth the gold standard, the
positive, and the test with the negative control, and you
have two different hypotheses for each of those, one saying
at | east as good as and the other one saying better than.

DR. YUKNA: | may not be understandi ng your
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question but semantically at | east as good as and
equi val ence rings the sane bell --

DR. JANOSKY: No, that is the issue that | am
bringing up. No, they don't. They are two very different
t hi ngs.

DR. YUKNA: Then it was a matter of semantics or
wording. You are right, we divided it into individual
hypot heses but in order to consolidate treatnment and nake as

efficient a study as possible, we felt we needed both the

positive and negative control. So, the aimor the
hypot hesis was that the test material would be -- whatever
termyou want to use -- at |east as good as or equival ent as

the gold standard and better than surgical debridenent,
which is classic for this type of study. So, | don't know
if I can answer your question.

DR. JANOSKY: Yes, | would like to revisit this a
little later perhaps in the day, but nmaybe just one question
-- well, clearly a few questions remain about this issue but
what is it that you designed the trial to look at? Was it
equi val ence? Was it a betternment? And exactly did the data
show t hat based on what you are presenting to us? You nmay
not be able to answer that now

DR. YUKNA: Let nme just try. The primry
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hypot hesi s was equi val ence to the DFDBA, and the trial
showed t hat that happened, and nore so. | nean, the data
exceeded our expectations.

DR. JANOSKY: But the study was not designed to
exam ne equi valence. AmI| correct in that, in that initial
design of the study?

DR. YUKNA: It was agai nst the DFDBA.

DR. JANOSKY: Was it designed to | ook at
equi val ence or | ook at sonething at | east as good as?

DR. YUKNA: Again, we can go around on this. To
me, it neans the sanme thing. |If statistically it doesn't, |
have to defer to soneone el se.

DR. JANOSKY: Ckay. Perhaps later a statistician
coul d address the issue. Thanks.

DR. GLOMCKI: | have a nunmber of questions about
the specificity of P-15"s effect, and perhaps Dr. Bhatnagar
can conme back to the m crophone. |In the papers and
abstracts that were submitted | didn't see sone of the
information that | recall you having presented many years
ago when you were originally doing this work. | wonder if
you can comrent about control peptides because | think this
is really where you started off. You cut the collagen up

into little pieces. Yet, in the Qan and Bhat nagar paper
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don't see a conparison agai nst anot her peptide. Can you
give us a little background about the inportance of that
particul ar am no aci d sequence, whether a scranbl ed peptide
woul d give simlar effects upon attachnment and DNA synt hesi s

and proline synthesis for exanple?

DR. BHATNAGAR: | am going to answer that question
first of all by identifying nyself. | have followed the
protocol. M nane is Bhatnagar, and | am a professor at the
University of California, San Francisco. | know Dr. Tofe

but I have no financial interest or conflict of interest.
Wth that out of the way, | will answer your
question, Dr. dowacki. Yes, we did synthesize the peptide,
in which the central | A sequence is the reverse to Al, and
our main assay for biological activity is the ability of
this peptide to inhibit the binding of cells to a
col l agenous matrix. |f that does not work -- in other
words, if the peptide does not inhibit the binding of cells
to collagen we assune that that peptide isn't active, and we
have been exam ning the activity of this |Areverse to | A
peptide and we haven't found it to have any effect on the
bi ol ogi cal activity of cells. So, we have continued to use
the A as positive activity to assess its effect on cel

behavior in the kind of matrices that we are | ooking at
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t oday.

DR. GLOMCKI: Can you clarify that for ne?
Because a peptide does or does not inhibit binding to
col | agen-coated di shes, does it nean to nme obviously that
that peptide would not attach to the ceram c hydroxyapatite
particles, nor that it would have any influence?

DR. BHATNAGAR: No, it would have no influence on
t he biol ogical activity of cells even if it is absorbed on
the ceram c.

DR. GLOMCKI: Are there data show ng that?
Because what | am concerned about, you see, is that that
assay was done in the absence of serum It was a 24-hour
assay. And whether those conditions are really specific
enough for us to leap to a prediction for an in vivo effect
by the P-15 pepti de.

DR. BHATNAGAR There was a good reason for not
i ncluding serumin the binding assays that we | ooked at, and
that is, fibronectin interferes with binding to the sane
sort of receptors. So, we wanted to | ook at the effect
directly of the peptide. Secondly, the assays of cel
bi ndi ng that you saw in that paper with Q an and nyself,
that was, indeed, a short-term assay but we were | ooking at

the ability of P-15 to adsorb, nobilize on the surface of
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hydr oxyapatite to bind cells.

DR. GLOMCKI: So, in that particular assay did
you exam ne the | A versus Al containing peptides?

DR BHATNAGAR:  Yes.

DR. GLOMCKI: But that is not published in the
paper. And | wonder what your response would be to the
gquestion about the definition of mgration, and whether you
have, in fact, shown an effect by P-15 on mgration of cells
in vitro?

DR. BHATNAGAR: Yes. M definition of mgration
depends on mgration, the kind of substrate. You know,
frequently people tal k about mgration in terns of
henot axi s, for instance. Henbtaxis occurs across a gradi ent
or concentration of soluble material. |In the case of
col | agen that does not apply because collagen is an
i nsol uble material. Movenent on collagen occurs as a
sonet hing clinbing on a power pole, and | can describe P-15
as being a staple on the surface of the collagen fiber.

Now, P-15, we have conputed essentially fornms as a kind of
staple on the surface of hydroxyapatite as well and these
cells try to maxim ze contact with the matri x as soon as
possi ble. They do seemto adhere to this thing and then

they mgrate.
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We have experinents that are not part of this
presentation here where we have exam ned mgration of cells
on titaniumrods coated and not coated with P-15. W find
that there is a trenendous difference. These titaniumrods
are placed vertically in a culture systemwhere the cells
are at the bottom and we | ook at the novenment of these
cells and we have found that in 3 days cells will mgrate
about 4.5 nm because that is how |l ong the rod was.

DR. GLOMCKI: Thank you. | think to ne, and to
nost cell biologists, mgration would nean sone kind of a
| i near change in position. Again, not to nit-pick but |
want to be very, very careful that | understand exactly what
it is that you believe you have shown in the preclinical
studies; that you are tal king about the spreading of the
cell over the HA particle being increased if there is P-15
adsorbed to the particle.

DR BHATNAGAR:  Yes.

DR. GLOMCKI: Not novenent towards the particle.

DR. BHATNAGAR: No, not novenment towards to the
particle, but attachnment and then spreadi ng out and
stret ching.

DR. GLOMCKI: Thank you very much. That is a

terrific picture. Your arns helped to explain it.
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(Laughter)

DR. AMAR. Dr. Bhatnagar, can | just follow up
w th one question?

DR. REKOWN You have to identify yourself.

DR. AMAR  Sal onon Amar, from Boston University.
You nentioned earlier to Dr. Tenenbaumthat the cells in
contact with OsteoG af/ CS-300 expressed al kal i ne
phosphat ase.

DR. BHATNAGAR: Yes, sir.

DR. AMAR | wonder what the genetic profile would
be where there was still cal ciumexpressed in contact with
just plain OGsteoG af/N 300. What woul d be the behavior of
t hose dermal fibroblasts in contact wwth the plain
hydr oxyapatite. That is the first question.

DR BHATNAGAR:  Yes.

DR. AMAR:. And the second one, was there any
attenpt to culture dermal fibroblasts on only P-15? | w |
tell you what | amgetting at, it is to ascribe exactly the
role of the P-15 to this process.

DR. BHATNAGAR  Those are the two questions?

DR AMAR  Yes.

DR. BHATNAGAR The answer to the first question

about al kal i ne phosphatase, it has been shown by others as
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wel | that when a variety of fibroblasts are cultured dermnal
fi broblasts are able to generate a certain anount of

al kal i ne phosphat ase. Wat we have shown is that this is a
very large increased generation of al kaline phosphatase. In
addition to that, we do see the induction of a nunber of
bone rel ated genes, such as osteonectin and osteopontin and
others, as a result of the presence of P-15 on this
material. The results are always conpared to the

hydr oxyapatite w t hout P-15.

DR. AMAR. So basically the profile is conpletely
different if you were to culture dermal fibroblasts on plain
hydr oxyapatite.

DR BHATNAGAR:  Yes.

DR. AMAR:  And what is the profile of dermal
fi broblasts cultured on only P-15?

DR. BHATNAGAR: P-15 has to be immobilized on a
surface. The closest | can cone to answering that question
is that we have grafted P-15 on pol yester and when we grew
dermal fibroblasts on polyester they did not undergo the
sane kind of changes. They did not express al kaline
phosphat ase or osteonectin, osteopontin. So that was
sonet hing specific to hydroxyapatite matrices.

DR. REKOWN Not being a biochem st, | am sure that
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| am | osing sone of the nuances that are going on here, but

| want to rem nd the Panel that while it is tenpting to get
into all sorts of interesting mechanisnms of what is going
on, this is supposed to be safety and efficacy and not the
basic mechanism So, | don't nean to offend any of the
Panel menbers and | know that | don't understand sone of

t hose nuances so, please, continue to ask the questions but
make sure that they address the problemthat we are here and
not things that are nore appropriate in a scientific session
for basic science.

DR. GLOMCKI: | have a question because
understanding the term nology and the clains, it is very,
very inportant for us to be very rigorous about what
actually has and has not been shown, and what perhaps you
have ot her information.

| think I would like to give Dr. Bhatnagar an
opportunity to fully expand on that |ast answer because from
the information that | saw in the published nmanuscript of
Q an and Bhatnagar, | didn't see a correction for cel
nunber and this is sort of the dilemma in doing the basic
sci ence study and then answering a particul ar question that
| eads one to think that sonmething el se may have been stat ed.

In the study -- correct ne if | amwong -- with regard to
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the differences in al kaline phosphatase on the HA and HA
plus P-15, there were no data that could exclude the
possibility that that was because there were different cel
nunbers seeded and, therefore, different nunbers of cells at

the 7-day tinme point when you neasured the al kal i ne

phosphatase. |s that not an accurate statenent?
DR. BHATNAGAR: That is an accurate statenent.
DR. GLOMACKI : Thank you.
DR. BHATNAGAR: But could | expl ain?
DR. GLOMCKI: Pl ease.

DR. BHATNAGAR The results were quite
dramatically different. If you |ook at the stain
phot ogr aph, al kal i ne phosphat ase staining occurred very
early in the cells around the hydroxyapatite particles when
there was no P-15. But in the case where there was
hydr oxyapatite with P-15 there was a very large increase in
the staining pattern and the stain extended beyond --
specifically, there was a great deal nore staining in the
bri dges between the particles. Therefore, they nust be
involved in the isonetrics. Thank you.

DR. REKOWN Are there other questions at the
moment ?  Yes, Dr. Jordan?

DR JORDAN: Mne are a little npre basic. | am
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wonderi ng about confort. Do you have any pre and post data
in ternms of were there post infection rates and were there
pre and post clinical synptons that you coul d eval uate?

DR. YUKNA: Yes, there were no untoward tissue
reactions, infections or any other surgical conplications
with any of the treatnments. There were sone slight
irritations after surgery, as is normal in sone patients,
but that was not selective to one or the other treatnents.
So, there was absolutely no difference. It seened like a
very innocuous material. Qbviously dem neralized
freeze-dried bone is because it has been used so nuch, and
the CS-300 is very simlar.

DR. GLOMCKI: | have another clinical question,
and forgive ny naivete. There is a Ph.D. after ny nane! |
was wondering about the wi de age range in this group that
was exam ned because | was a bit concerned, | guess, about
t he standard devi ations and, actually, the under-whel m ng
performance of the gold standard, the positive control, in
this particular study because | think many of the
statistical conparisons failed to show a difference between
the curettage and the dem neralized freeze-dried bone, which
was not, | think, what you expected. | think that that may

in part have been due to the "n". But | wonder if there
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were other clinical variables that may have accounted for
that being such a wide range with regard to the positive
control

DR. YUKNA: | amnot sure | understood. You
started asking about the age and then you went to sonething.
VWhat is your question?

DR. GLOMCKI: The first part of the question is
do you have any explanation for the fact that your positive
control did not performstatistically significantly better
than the debridenent alone in all of the paraneters that
Wwere your outcome measures?

DR. YUKNA: No. That was sort of a surprise, but
that is why you do research. In reality, if you really |ook
at our research in periodontics and you anal yze the handf ul
of studies that | showed that actually do this work of
intra-patient, you know, self-controlled, there are m ni nmal
di ff erences.

The other problemis that there is sone
i nconsistency in the source of dem neralized freeze-dried
bone. | nean, | have two papers that showed that the source
varies greatly in the anmount of BMP that m ght be expressed,
t he osteogenesis that may be expressed even though it was

often the sane patient, the sane |ot, the sane batch etc.,
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and may not have been as good as sone other tissue banks
mat eri al, although this tissue bank has a | ong history of
successful use.

So, | can't explain it fully, except that | think
it is probably nore clinical reality than has been reported
in the past. | have been involved in this type of research
for 25 years now and the supposed BMP that is in the DFDBA,
as we use it clinically fromcomercial tissue banks,
probably does vary greatly. In this particular study that
m ght have been the case. But that was also fairly

consistent wwth all the patients.

You nentioned that the "n" mght not be
sufficient. You know, the "n" initially was cal cul ated for
t he changes we expected to 22. W eventually got approval
to take in up to 40, expecting sonme dropouts. W had at
| east 30 patients to evaluate. | think the results are very
consi stent anong centers. There was no center by treatnent
effect, etc. So, | think that that is just the way this
study turned out. It was a little bit of a surprise but not
a conplete surprise to ne.

DR. GLOMCKI: Back to nmy comment about age, this

really may reflect ny clinical naivete so | would ask you to

answer this both in the Ilight of your clinical experience,
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as well as whether a post facto analysis of this particul ar

study was done, and because of the w de age range, | guess
from35 to sonmething into the 70s, whether an age anal ysis
reveal ed whether the dem neralized freeze-dried bone showed
a w der than expected standard devi ation, and whet her the
study coul d be inproved upon by using patients that are nore
narrow y defi ned.

DR, YUKNA: Well, that is possible. It was set up
to test about periodontitis, which neans that there is only
a lower age limt for that in our literature, and an
anal ysis was not done as far as age is concerned, post hoc
was not done. In reviewng the data, the consistency is
really kind of inpressive, especially for the CS-300 and
kind of for the mddle of the road response of the DFDBA.

DR. TENENBAUM  Just a couple of other clinica
questions. | couldn't quite tell fromwhat | read or what
you presented, was it possible that one single patient,
because of the code bei ng opened, could have had all 3 sites
treated with the sane material ? How was that done?

DR. YUKNA: Well, the code had a sequence.
Dependi ng what the code was, the | owest nunber got treatnent
A, Bor Cand all 3 treatnents were to be applied to that

patient. So, the random zation table that we had told us at
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the time that the surgical debridenent and everythi ng was
ready for the grafting, then the neasurenents were taken by
t he blinded exam ner and then the code was broken. Those
materials were applied by the clinician, closed up and that
was it. So, | guess that answers your question. The 3
defects had to receive 3 different treatnents.

DR. TENENBAUM So each code packet woul d be
i ndi cate a sequence.

DR. YUKNA: A sequence, yes. Also, the |owest
nunber tooth m ght be very commonly a posterior tooth and,
to avoid that, the random zation had all Kkinds of
permutations on the 3 treatnents.

DR. TENENBAUM One of the issues that | think is
quite laudable is the fact that you did the root preparation
and all soft and hard tissue preparation before you knew
what material was going on. So, | think that is a very
| audabl e design feature.

One question | have, you nentioned in your
presentation -- not in the presentation, in the
docunentation | think that although the exam ners were
bl i nded, when the treatnent site was eval uated on reentry
there was sone potential for unmaski ng because you coul d see

particles. Do you have any idea as to what percentage of
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tinmes the exam ners were, in fact, unblinded because they
coul d see particles?

DR. YUKNA: No. They were asked just to neasure
and not pay attention to anything else. CCbviously, you
know, you can see particles but they would not know
necessarily whether those were CS-300 or DFDBA particl es.
mean, | don't think they had the clinical expertise to judge
that. So, their |evel of involvenent was just to go in and
measure, and we tried to restrict that. But in any of these
types of studies where you can see sonething, a particle, a
menbr ane or sonething, you can't be conpletely blinded.

That is why the independence of those exam ners was key.
They were not involved in the surgery and the surgeon |eft
the area. And the docunentation of what was done was not
there; there was a separate data sheet. So, they had no way
to | ook back and see, even if they wanted to. The three of
themreally didn't care at the tine.

DR. TENENBAUM So, then there was no information
recorded one way or the other whether particles may have
been DFDBA or HA

DR. YUKNA: No, not when they neasured. They had
a clean data sheet w thout any code as to what was done in

those areas. Just, this is where you need to neasure these
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sites around these teeth.

DR REKOW Dr. Amar?

DR AMAR | think that credit nust be given to
the designer of this clinical trial which tremendously
reduced patient variability in all the three treatnents, and
| nmust give the proper credit for that because it reduced
tremendously patient variability which exists, particularly
in the conpl ex process of periodontal disease.

However, | just have a quick question with respect
to the clinical analysis and clinical nmeasurenents done in
the study. You know that when we add gi ngival recession for
clinical attachnent gain and residual pocket, we usually end
up with a neasurenent of presurgical pockets. So when
went to the summary of the application in Table 2, | did
this calculation for the GsteoG af and it worked pretty
well; on the DFDBA it worked pretty well. M question is,
it doesn't work pretty well with the debridenent.

DR. YUKNA: You are tal king about the soft tissue?

DR. AMAR.  Yes, the presurgical pockets --

DR. YUKNA: R ght. Wwll, if you take the
presurgi cal probings with 5.2 and the post-surgical --
whet her you take the 6 nonths or 12 nonths it doesn't nake

any difference really -- 3.6, that is a difference of about
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1.5.

DR. AMAR.  Wien | add up the post-surgica
pockets, which is 3.6, plus 1.5 plus 1.1 in gingival
recession and the gain of attachnment is 0.1, | add up with
4.8 on average and the presurgical pocket is 5.2. So, is
that the variation and the standard devi ati on?

DR, YUKNA: It could be. You know, we obviously
tried to check these but I would have to say yes. You know,
| would have to say that that was the case.

DR. AMAR. Do you see what | amgetting at?

DR YUKNA: Yes, | do, sir.

DR. AMAR. Because ny concern is regarding the
anount of gain in clinical attachnment in the debridenent.
Are you confortable with 0.1 mt

DR. YUKNA: Confortable or not, that is what it
said. So, you know, | have no way of commenting on whet her
| am confortable or not because that is what the data
showed. In general we tend to see a little bit better.
agree with you.

DR. AMAR Let ne just make sure that |
congratul ate the conpany, and particularly the design of
this clinical trial, with respect to reducing trenendous

patient variability.
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DR. REKOWN Yes, Dr. Tofe?

DR. TOFE: One comment for Dr. d owacki on the
dem neralized freeze-dried bone. As you appreciate, there
is avariety in the "inductive" capacity of freeze-dried
dem neral i zed bone as a function of age. In this particular
study the patients were chosen sort of right in the mddle
of the group so it wasn't only the young patient or the
el derly patient.

DR. GLOMCKI: Are you referring to the donor?

DR. TOFE: Correct. The second point being that
there was a lot of effort made to be sure that it was
aseptically processed to get around any possible issue or
concern with termnal sterilization and its inpact upon BMP
or any type of inductive capacity. So, it is sonmewhere in
t he m ddl e.

DR GLOMCKI: Yes, | don't think any of us know
what that means wth regard to biological activity. But it
was all one batch?

DR. TOFE: Correct.

DR, GLOMCKI: Wiich is excellent design as well.

DR. REKOW If there are no nore burning questions
perhaps we could go on to Dr. Betz' presentation. Then we

wi || have an opportunity to cone back and chat sone nore

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

with you. Dr. Betz is a dental officer and scientific
reviewer for the Dental Branch and he has sonme words that he
would like to give us. Dr. Betz?

FDA Presentation

DR. BETZ: | was supposed to present this
afternoon so | wll just read ny speech as presented because
it is afternoon.

(Slide)

Good afternoon. For those of you who were not at
| ast Novenber's Dental Products Panel neeting, | would |ike
to introduce nyself. M nane is Bob Betz. | ama reviewer
in the Dental Branch of ODE, and a diplomate of the Anmerican
Board of Periodontology. Today, FDA wi shes to hear your
t hought s and concerns regardi ng the approval of P960051,
CeraMed' s Ost eoG af / CS- 300.

(Slide)

The sponsors of OsteoG af/CS- 300 have descri bed
the device, the clinical study, and provided other
information for you to consider. M presentation today wll
briefly touch on the device description as presented on the
device | abel; the intended use as presented in the device
| abeling; the clinical study submtted to support this

application; the FDA concerns; and our questions for the
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Panel .

(Slide)

The product |abeling for this device states that
OsteoG af/ CS-300 is a natural hydroxyapatite that is
radi opaque, of high purity, and contains a synthetic peptide
known as P-15. In their subm ssion the sponsor
characterized this peptide and submtted ani mal and
| aboratory studies that denonstrate the cell attracting
abilities for P-15. There was one human study submtted,
the 31 patient, 3-treatnent arm study conducted by Dr. Yukna
and co-workers.

The sponsor markets OsteoG af/N 300 under a 510(k)
cl earance. The only difference between the two, N300 and
CS-300, is the presence of P-15.

(Slide)

Device | abeling states that OsteoG af/ CS-300
particles are intended to be used for the treatnment of
i nfrabony osseous defects due to noderate or severe adult

periodontitis. Volunme 1, Nunber 1 of The Annals of

Peri odont ol ogy states that grafting materials |ike

hydr oxyapatite are believed to act as space fillers.
Scaf f ol di ng, space nai ntenance, and the contri bution of

m nerals for bone netabolism have al so been proposed.
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(Slide)

The clinical study submtted to support this
application was executed well, but had two mgmj or
deficiencies. Final PVAreviewidentified a few m nor
deficiencies as well.

The study submtted had three treatnent arns:
surgi cal debridenent, which is the negative control;
decalcified freeze-dried bone allograft, the positive
control; and, of course, OsteoG af/CS-300, the experinental
arm

DFDBA is still considered to the gold standard
agai nst which other periodontal treatnents of this nature
are conpared. Surgical reentry in the study occurred at 6
mont hs, and a clinical evaluation was conducted at 12
months. Cdinical results were favorable for CS 300, and
other results were within the broad range of neasurenents
expected for the other two nodes of treatnment. FDA felt
that an additional treatnment arm coul d have been included in
the study to conpare OsteoG af/CS-300 to GsteoG af/ N 300,
the device without P-15. This treatnment arm woul d support
clainms related to the addition of P-15 to the
hydr oxyapatite.

(Slide)

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

The sponsor has stated that the letters "CS" in
the name of this device stand for "cell stimulating.” W
are concerned that this claimmy not be substantiated by
the data submtted. W are also concerned about the
substantiation of clainms related to the clinical utility or
clinical effectiveness of P-15. At this tine, we are able
to conpare CS-300 to DFDBA. W are then able to conpare
DFDBA to other HA grafting materials but not wthin the sane
st udy.

FDA does not wish to inply that everything nust be
known about each and every nechani sm of action before this
or any other device or product before they nmay be placed on
the market. W do know, however, that we have little
experience wth P-15 in human periodontal subjects. FDA
needs your input as to whether data is sufficient to
establish both safety and effectiveness for this device.

In addition, FDA believes that nedical and dental
practitioners do read | abels. W hope they do. W were
concerned about an inplied claimfor the presence of P-15 in
CS- 300 as conpared to N-300 and other HA grafting products
on the market. There nust have been a reason for this
i nclusion. The FDA believes that the presence of P-15 on

the label inplies that it is there to performa function,
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and that this function may establish a claim This claim
may need nore justification than what has been presented.

On the patients selected for this study, with the
calibrations perfornmed for this study, and with the control
measures executed within this study, we do not know how wel |
CS-300 woul d far conpared to N-300. Taking into
consideration the criteria for study inclusion and
exclusion, and variability of neasurenent in periodontal
studies of this nature, we were concerned about the study
sanpl e size being representative of the patient popul ation
into which this device may be inpl ant ed.

(Slide)

We, therefore, post the follow ng questions for
t he Panel discussion and comment:

Question nunber 1, does the Panel believe that
using the letters "CS" in this device nane establishes a
cell stimulation claimfor the device?

Question nunber 2, does the Panel believe that the
stated presence of P-15 establishes a claim whether inplied
or direct, of clinical utility or clinical effectiveness for
this device?

Regardl ess of your responses to questions 1 and 2,

we would like you to answer the follow ng questions:
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Nunber 3, is the fundanental study design
appropriate to establish the safety and effectiveness of
CS-300 as | abeled, including all clains, such as cel
stinmulation, restoration of |ost bone and so forth?

(Slide)

Question nunber 4, are the indications and cl ai ns
for this device supported by sufficient data to denonstrate
the safety and effectiveness of this device?

Nunber 5, does the Panel feel that the study
sanple size is sufficient to represent the patient
popul ation into which this device is to be inplanted?

Finally, nunber 6, does the Panel have ot her
recommendati ons to address outstanding i ssues or concerns,
such as | abel i ng recomendati ons, pre or post approval
studies, nodification of device clains and so forth?

Thank you very nmuch. That is it.

DR. REKOWN Thank you, sir. | think that we
shoul d break for |unch.

MR. SEIDMAN.  May | nmake a statenment before we
br eak?

DR. REKOWN If you cone to the podium please, and
identify yourself.

MR. SEIDMAN. | want to followup on Dr. Betz. |
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am Mel Sei dman, FDA statistician who reviewed this
application. There seens to be a | ot of m sunderstanding
and concern about what they can or can't say, the sponsor
that is.

So, | just want to reiterate what the design was,
in ny opinion. The design was based on a clinical
measurenent difference of at least 1.0 mmin clinical
probi ng attachnment | evel between the initial pretreatnment
measurenent and a 6-nonth reentry nmeasurenent for the
OCsteoG af/ CS-300 treatnent, and an estimated standard
deviation of 1.1 mmfor each nmean val ue.

There are a couple of statements | would like to
make. First, the sanple size determ nation was correct,
assum ng a standard deviation and the m ninmum difference
they wanted to detect. It was clinically valid. Assum ng
they are clinically valid, the sponsor, | think in ny
opi ni on, has shown this by the pocket depth reduction
because they state that they all canme from between 1.4 and
3.4. \Wen they make clains though that a device is
different between these groups, | don't believe they can do
that because it wasn't designed to do that. The study was
not designed to do that. All you can say is that the pocket

reduction was a 1.0 mmdifference frompre and post.
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So, | just wanted to state that. | think there
has been sonme m sunderstanding as far as what the sponsor is
saying and what we are interpreting. | think it is good to
anal yze between the three groups and if there is a
difference you can say there is a statistical difference.
You can't say one is better than the other though. Thank
you.

DR. REKOWN Thank you. See you in about one hour.

(Wher eupon, at 12:25 p.m, the Panel adjourned for

[ unch, to reconvene at 1:40 p.m)
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AFTERNOON SESSI ON

DR. REKOWN Now that we have our quorum | wll
call you all back to order again, and the first order of
business for this afternoon is presentations by the three
Panel menbers. Then there is tinme for a review of specific
gquestions that were raised by the FDA. Those questions that
Dr. Betz raised are on the very last page that is in the
folders for the Panel on the premarket approval, and it is
al so in your agenda.

Shall we go in the order as |isted here? Dr.
Trumrel, are you ready to begin first, please?

Panel Presentations

DR. TRUWMEL: Yes. My concerns have largely to do
with the inplication that there is a benefit by coupling the
P-15 protein to the hydroxyapatite material. That may well
be, but ny concern is that we don't have the validation of
that. So, it comes down, | think, to an issue of design of
the clinical trial and I think this is one of the questions
that, obviously, was addressed by Dr. Betz. The question is
does P-15 augnent the bone fill regenerative capacity of the
i norgani ¢ conponent of hydroxyapatite?

DR. REKOWN Do you have any other comments?

DR. TRUMMEL: No, not at this point. Thank you.
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DR. REKOW Ckay, Dr. d owacki ?

DR. GLOMCKI: | was asked to focus on the
preclinical information. Having done that, | have simlar
concerns about the denonstration that P-15 has an additional
effect in augnenting bone repair, over and above the
hydr oxyapatite.

| have prepared some witten remarks, and for the
benefit of the transcriber |I think I wll read them
starting off wth the description of the product which
t hi nk we can skip.

This review concerns the preclinical information
provi ded by the sponsor. By way of prologue, it is useful
to point out that original basic science research articles
are usually designed to report on experinental tests of
speci fic hypotheses. Such docunents are nol ded by authors,
reviewers and editors to be of optimuminterest tot he
readership of the journals. Quality journals aimto publish
i nnovative, rigorous mechanistic reports that pertain to
i ssues of fundanmental interest to basic and clinical
i nvestigators. Frequently, because of page restrictions and
traditions in data presentation, the purpose of an article
may not coincide wth the kind of information needed to

answer questions that arise during consideration of a PVA
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In scientific investigations, the selection of control or
control s depends upon the chosen null hypothesis and has

i npact upon warranted conclusions. Rephrasing this
principle in the | anguage of clinical devices and

evi dence- based nedi cal practice, one would enphasi ze that
clains for indications and performance of a device depends
upon study design.

A nunber of docunents were submtted to show
effects of P-15, a synthetic peptide having 5 Ay-X-Y
nmotifs, characteristic of the triple helical portions of
col l agen. One published paper on in vitro effects of the
peptide P-15, an abstract fromthe 1997 | ADR neeting, and 1
manuscript on in vivo studies were submtted as
docunentation of the properties of P-15. The paper by Q an

and Bhatnagar, J Bionedical Mterials Research, Volune 31,

pages 545-554, 1996, describes the effects of increasing
doses of P-15 on attachnent of human dermal fibroblasts to
anor gani ¢ bovi ne bone mneral particles, also known as
OsteoGraf / N-300. Appropriate nmethods common to studies on
cell attachnent were enployed to neasure attachnent.

| would li ke to discuss this paper in the |ight of
the questions that will be posed to this Panel. First, the

key result of this study is summarized in Figure 1, which
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i ndi cates that 60% of the seeded dermal fibroblasts attached
to control bone mneral within 24 hours, under the
serumfree conditions of the experinent. At conditions
where the mneral was saturated with P-15 peptide, the
percent of attachnment was increased fromthis baseline of
60% to approximtely 87% that, indeed, was a significant

i ncrease and shows that attachnment to m neral can be
enhanced by presoaking the mneral with solutions of P-15.

t he dose dependence of the attachnment was shown with
rigorous quantitative data. It is pointed out that addition
of the peptide did not increase binding fromzero, but that
many fibroblasts do attach to the untreated m neral.

Two, cell binding studies can be done under
serumfree conditions in order to renove attachnent factors
found in comonly used serumand to sinplify analysis. The
rel ati onship between serumfree binding data to in vivo
situati ons where one woul d expect to find serum and ot her
tissue factors may limt extrapolation to clinica
si gni ficance.

Three, the cells attach to the P-15-treated
m neral appeared to have different norphol ogy when cultured
for an additional 7 days. Wuether the difference, described

as 3-dinensional |ayering around the particles, was
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attributable to the fact that there were nore cells attached
to the P-15-containing particles at the beginning of the
experinment cannot be determ ned by these data. The study
was just not designed to exam ne that question. | am under
the inpression that the cultures were continued in the
absence of serum This paper reports additional effects of
the P-15, including increased clunping and cellularity by
scanni ng el ectron m croscopy, increased DNA synthesis by

i ncorporation of 3Hthym dine, and increased protein
synthesis by 14C-proline incorporation. Those data were not
normal i zed for cell nunbers and may, in fact, just be
reflecting the differences in total cellularity in the two
experinmental groups. Nevertheless, there appear to be

di fferences between the mneral particles with and w thout
P-15. One possibility is that P-15 increases the nunber of
cells inintimate contact with the particles where they are
stinulated by the calciumin the particles. Cheung and

col | aborators have reported that many cell types wll
proliferate when grown on cal ciumcontaining particles even
in the absence of serum These new data showi ng that P-15
enhances the ability of calciumcontaining particles to
support cellular proliferation are of fundanental interest

to scientists investigating control of cell cycle. So the
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nodel that one could propose is that the P-15 attached to
the surfaces of the cal cium phosphate particles enhances the
attachnment of the cells to those particles and, therefore,
they are in a good geographical proximty to be influenced
by the collagen itself, as well as the cal cium and phosphate
within the particles.

Four, selection of human dermal fibroblasts was
good because these are connective tissue cells of inportance
in wund repair. It was stated that they serve as a
surrogate for osteoblasts because it had been reported by
others that binding of fibroblasts and osteoblasts to
col l agen involve the sane set of integrin receptors. That
is a sound rationale, however, the inplication that binding
of the 2 cell types to mneral with and without the P-15
woul d need to be tested directly. It could be a
di sadvantage if a bone substitute material actually
stinmulated the ingrowth of fibroblasts at the expense of
ost eobl asts or preosteobl asts.

Five, the results in this paper concerning
al kal i ne phosphat ase were not quantitative but of interest.
Whet her this observation is an indication of osteoblastic
differentiation of skin fibroblasts is not answered by this

study. Another possibility is that cal ci um phosphate
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i nduces this enzynme in crowded cells. Again, it wuld be
val uable to determne the specificity of these effects by
conparison wth other cell types.

In sum this paper shows that increasing
concentrations of P-15 stinulate attachnent and
proliferation of human dermal fibroblasts. In order to show
specificity of this particular peptide, it would be
necessary to conpare these results with a control peptide,
perhaps a 15-amno acid peptide with scranbled but identical
am no acids. Another possible control is a 15-amno acid
fragnment of collagen shown in the earlier screening studies
to not bind fibroblasts. The defined serumfree conditions
of in vitro attachnment and proliferation assays are, indeed,
val uabl e for elucidating cellular nmechani sns of growth, and
t hese data may suggest utility for in vivo effects. On
their owm, thee data may have |imted significance to
i npl ants because of the small magnitude of the denonstrated
effects in vitro and because of the presence in vivo of
serumand nultiple cell types. Nevertheless, these studies
are of sufficient interest to warrant in vivo testing.

An abstract by Moses et al, entitled, "Synthetic
Cel | - bi ndi ng Peptide, P-15, Effect on Human PDL Fi brobl ast

Attachnent," did not include quantitative data but stated
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that PDL fibroblasts spread equally rapidly on
P- 15- cont ai ni ng bovi ne-derived hydroxyapatite as they did on
dem neral i zed bone and on m neral -containing freeze-dried
bone, but nore rapidly than on untreated hydroxyapatite or
other materials including other hydroxyapatites, polyners,
coral, and glasses. It is not possible to evaluate these
condi tions because the data were not submtted. It was only
in abstract form

An unpubl i shed manuscript by Parsons et al. is
entitled, "Type 1 Coll agen Cell-Bi ndi ng Anal ogue Mdifies in
Vi vo Response to Hydroxyapatite." Bilateral 8 nmm crani al
defects were made in 10 rabbits for eval uation of
bovi ne-deri ved anorgani c hydroxyapatite with or w thout
P-15. Rabbits were injected with fluorescent |abels at 10
and 14 days just prior to the sacrifice and
hi st onor phonetric analysis. The kinetic |labeling results
were not significantly different, but the static neasure of
i near bone ingrowmh was significantly different, p equals
0.04. The results were 36.3% plus/mnus 12.4 for the
hydr oxyapatite-filled defects, and 50.9% plus/ m nus 20.7 for
t he hydroxyapatite/ P-15-filled defects. Wile the
di fference between these |inear neasurenents was

statistically significant, other measures that were made,
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the percent area of the defect filled wwth the bone was not
different. That was 18.6% plus/mnus 3.2 for control HA and
17. 7% plus/ m nus 3.8 for the hydroxyapatite/ P-15. Those
val ues suggest that the study was, indeed, designed with
sufficient sanple size and power to detect differences. It
was stated in the text that bone was found around particles
of hydroxyapatite with P-15 but not around plain HA towards
the center of the defect. W saw sone very interesting
hi stol ogical slides earlier this norning. Although there
were no quantitative data to support that statenent, that
observation is of basic interest. The 2-week tinme point was
selected as a window to test for early enhancenent of bone
repair. This prelimnary study appears well designed, but
mul tiple time points, nmultiple doses of P-15, and conparison
wi th an inactive control peptide would have theoretica
benefit. It would be interesting to know whether the 40%
difference in linear ingrowth was sustained, and whet her
meani ngful differences in bone area would result at
subsequent tinme points.

That is really what | think was di sappointing in
this study, that one of the neasures, the linear ingrowth of
t he bone across one dianmeter within the defect shows

statistical significance, whereas, a test of the percent of
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the entire defect as an area failed to show a difference
bet ween the two groups.

As pointed out in the manuscript, the rabbit
calvarial defect is a useful nodel to eval uate bone
substitute materials. This direct evaluation of the effects
of P-15 on HA as a bone-filling material shows a smal
effect on linear bone ingrowh and no effect on kinetic bone
formati on or on the area of gone fill.

Recomendati on: The sponsor indicates that
OsteoGraf / CS-300 acts as a bone augnentation material in two
ways. One, the hydroxyapatite conponent acts as a scaffold
for osseous ingrowh and, two, the adsorbed peptide P-15
enhances host cell ingrowh and/or binding.

Fromthe preclinical data provided in the form of
articles and abstracts, a nunber of deficiencies were noted
regardi ng the cl ai ns:

First, the in vitro studies do not conpare the
followng: a) binding and proliferation of fibroblasts and
osteobl asts; b) binding in the presence and absence of
serunm c¢) binding wwth P-15 versus a control peptide; and d)
anal ysi s of al kaline phosphatase in other cell types bound
to the HA particles.

| don't nean to sound like this study is not of
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any value, it is just in regard to the questions at hand
with regard to the preclinical evidence of an effect of P-15
on clinical efficacy in periodontal defects. | think we
really can't rest too nuch on these preclinical studies.

Second, there are no detailed in vivo studies
show ng enhancenent of bone growth or repair by P-15.

Third, there are no |long-term studi es show ng the
fate of the inplant and of reactive bone.

Four, there were no animal data show ng efficacy
of the P-15-treated HA conpared to HA in periodontal defects
or defects that serve as a nodel for the intended clinica
appl i cation.

| raise this issue because | ooking at a sl ow node
of repair, such as the cranial defect, there is not a | ot of
marrow in there. | don't think it really serves as a node
for a patient that m ght have a clinical disorder such as
peri odontal disease, where there m ght be inflammation and
other tissue and cell types in the defect.

Fifth, the in vivo significance of in vitro
bi ndi ng has not been established. The abstract by Mses et
al. raises the concern that the studies do not show a direct
rel ati onship between in vitro binding and in vivo osseous

ingrowh for OsteoG af/N 300 and OsteoG af/ CS-300 or the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

other tested materials, such as hydroxyapatite,

dem neral i zed bone, freeze-dried bone, polyners or glasses.
In other words, the attachnment assays are very, very
interesting and they tell us a | ot about how these cells
react to the peptide, but we haven't really seen this as a
val idated surrogate test for in vivo effects on bone

i ngr owt h.

| was glad we had an opportunity to discuss the
issue of mgration, and I add this as a sixth itemor
concern, that mgration is a termthat could describe the
attraction of cells towards a source and that really is the
inplication | think that that word woul d have, not only for
basic scientists but for clinicians, feeling that a materi al
t hat was bei ng deposited in the defect sonehow attracted the
right cells to it.

Today's presentation clarified that the sponsor's
report that P-15 peptide pronoted the spreading or the
novenent of cells on the surface of the particles to which
the cells have attached. Wth regard to mgration in the in
vivo situation, | think the data show an i ngrow h of bone,
but mgration inplies |I think a cellular process that is not

supported by either the in vivo or in vitro studies.

DR. REKOW Thank you. Are there any questions?
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Dr. Janosky?

DR. JANOSKY: | actually have four or five
concerns that probably m ght be addressed in a session to
di scuss each of them separately with the sponsor, if that
woul d be an okay format to take.

| amprimarily approaching this froma statistica
and research design perspective, so | think earlier a
statistician fromthe sponsor had responded to one of the
guesti ons.

Let's return to the one question that | raised
this norning, that the mninmumdifference of detection based
on the sanple size estimation was 1 nm and al so the
unreliability was posed with a window of 1 nmm and the
standard devi ation was presented with an estimate of 1.1 mm
I f we think about those three things in conjunction, any
differences that you see, how could you tease those out from
being real differences fromerror in the nmeasurenment system
or standard deviation just in the neans of neasuring?

DR. REKOW Could you identify yourself please?

DR. YUKNA: | am Ray Yukna. Froma clinica
standpoi nt, clinical neasurenent standpoint in studies of
this type, this sort of concordance is actually reasonably

good or pretty good -- better than good. The key |I think is
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that no difference frequency, which really was the vast
majority, 80% and better, up to 90-sonething percent. The
plus/mnus 1 nmis what happened and does perhaps relate to
your question, but still within the neasurenent paraneters
and the use of a pressure sensitive probe, as we do, should
have confined the neasurenents since they were in single
units, the unit we were neasuring in, to a clinical reality
that was reflected in the data. | will turn any other
di scussion of that over to Dr. Jeffers.

DR. JEFFERS: Good afternoon. | amBarrett
Jeffers. A couple of quick things. This norning you were
tal ki ng about a couple of issues. One is the reliability
that Dr. Yukna was just tal king about, the way those results
were presented. |In general, when you see a reliability type
anal ysis, you are |looking for, you know, sone type of inter-
or intra-reliability which could be in the formof a Kappa
statistic or sonmething to that effect. Again, the inportant
thing to note here when we are tal king about this
measurenent scale, every neasurenent is going to be zero, 1
mm 2 mm 3 mmetc. That is the detection of the scale
here. So, when we are tal king about reliability, recal
that Dr. Yukna just pointed out that it was between 88% and

roughly 90%that had actually no difference in the
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measurenent. Ckay? So, if you were to convert that over to
sone type of reliability nmeasurenent via a Kappa statistic
or whatever you wanted to do, you are going to have pretty
high reliability for the neasurenent. So, again, 88-90% --
rater 1 and rater 2 cane up wth the exact neasurenent, the
sanme mllinmeters so that their difference was zero. Just by
| ooki ng at that table of nunbers, 4-6% had maybe a 1 mm
difference and the remaining had a 2 or nore mllineter
difference. So, the reliability is going to be very high
when you have 90% of the data agree exactly. Ckay? So, as
far as the reliability issue, you know, that would be a
response that I would have to that.

The trial was designed to show a 1 mmdifference
in the CsteoG af/CS-300 and the standard devi ation that was
assuned in those original sanple size cal culations was the
1.1, which is greater than the actual nunber that you are
going to detect. Statistically, any tinme you see things
al ong those nunbers, you know, with a 1 nmdifference or
greater standard deviation, it points out a couple of
things. One is, you know, you m ght have to use sone
various statistical nmethods of analysis in order to nore
normal i ze your data, which is what the statisticians at LSU

did in their analysis. They used a non-paranetric approach
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for determning the differences between the three groups.
They also did transformations of the data in order to
somewhat reduce that variation that you have.

The other thing that hurts you is that to detect
t hose differences when you have nore variability going on,
you have to have increased subjects. The sanple size
cal cul ations that were done, you know, used those nunbers,
thus, indicating that it would be appropriate for the
hypot hesi s of design, neaning the 1 mm change in
Gst eoGr af / CS- 300.

| think the other part that is going on here is
that a lot of the results are stated as OsteoG af/ CS- 300
versus the other two groups. Gkay? Again, the trial was
designed to show that there was a 1 mmdifference in the
OsteoGraf / CS-300 for that soft tissue neasurenent. Wen you
are nmaki ng assunptions or conparisons across those groups,
it doesn't nmean it is not valid, but it is a secondary type
conparison. So, interpretation of those results have to be
done at that level. The sane point was pointed out earlier
by the FDA statistician. So, the statistical conparison
bet ween those groups is a valid thing to do. | nean, the
way the study was designed with the random zation schene,

all the assunptions are nmet. But you have to realize that
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it was not what the trial was powered to do. The sanple
size was for the one group of OsteoG af/CS-300 with a 1 mm
difference, 1.1 in the standard devi ati on.

One ot her quick coment, there was sone confusion
before as well with the equival ence type argunent. That is
the same type of thing. Wat we did here, it was not an
equi val ence trial per se. An equivalence trial shows that
two treatnments are roughly the same within sone error bound.
That was not what the original design of this trial was. So
when sonme of the results stated that treatnment A, the
CS- 300, and the other treatnents are greater than or equal
to or greater than, recall that those are just statistica
results that need to be interpreted that way. GCkay? It was
not an equival ence trial to actually show that treatnent B
and the test treatnment were the sane. So, any statenent
made to that effect was a semantics type error but that was
not the type of trial that we had designed here. So.

DR. JANOSKY: CGoing back to nmy original question,
| will approach it froma different perspective, but since
you just ended with the equival ence statenent let's take
that up since it is fresh on our mnds. |If | look at the
over heads that you have given today, within the clinical

hypot hesi s of the overhead that you just presented, your
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hypot hesi s was sayi ng that the conparison across these is
nore effective and/or at |east as good as. the trial was
not designed to assess this. Am1| correct or incorrect?

Then if | go back about five overheads fromthat,
you are meki ng statenents about equival ence, again conparing
across these three different treatnent arns and, again, the
study was not designed to assess that. So which data should
we pay attention to? Wich data should we attend to?

DR. JEFFERS. Again, the study was designed for
that 1 mmdifference. Okay?

DR. JANCSKY: Wthin the treatnent group.
JEFFERS: Wthin OsteoG af/Cs-300 --

JANCSKY: Right, exactly.

3 3 3

JEFFERS: -- to show that there was a 1 mm
difference, and that is where the original 22 patients cane
from

DR. JANOSKY: But you are presenting data that
conpares them across.

DR. JEFFERS: This is presented fromstatistical
hypot heses that are secondary to what the original sanple
size cal cul ati ons were done for.

DR. JANOSKY: W th the heading of clinical

hypot hesi s.
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DR. JEFFERS: Correct.

DR. JANOSKY: Right. These are the data that you
are presenting to us which, again, was not the study's
desi gn.

DR. JEFFERS. Not the study's main, primary
hypot hesis that it was powered on.

DR. JANOSKY: Right, and all | amdoing is | ooking
at copies of your overheads.

DR. JEFFERS. Right.

DR. JANOCSKY: In the order in which you presented
themto us, with the enphasis on the conparison across those
three treatnent arns.

DR. JEFFERS. Correct, a statistical conparison
which is, again, secondary and it wasn't necessarily powered
for that conparison but the design of the trial allowed
t hose types of conparisons to be done with the random zation
schene etc. So, statistically they are valid conpari sons
acr oss.

DR. JANOSKY: | would differ with that. [If |
remenber your sanple size estimations, they were done within
a group looking at a 1 nmdifference with that standard
deviation of 1.1.

DR JEFFERS: Sure.
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DR. JANOSKY: That sanple size estimation was
based on a sanple size for each of the groups.

DR. JEFFERS. Right.

DR. JANOSKY: And you are using that collectively
as a sanmple size. That is a very different and inportant
speci fication.

DR. JEFFERS. Sure. As far as sanple size and
power to detect differences --

DR. JANOSKY: That is right.

DR. JEFFERS: ~-- but if you |l ook at just how the
design is done, and the random zation schene etc., it
doesn't nean conparisons can't be nmade, and there is nothing
to be made fromthose conparisons --

DR. JANOCSKY: Conparisons being nade as secondary,
not presenting themto us as primary clinical hypotheses..

DR. JEFFERS. R ght.

DR. JANOSKY: Which is what this presentation is
gi ving us.

DR. JEFFERS: But they are secondary, correct.

DR. JANOSKY: But, again, you are not presenting
themto us, or they have not been today presented in this
way .

DR. YUKNA: Can | nake a couple of coments?
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Nunber one, when | presented the material | enphasize the
intra-patient differences frompretreatnent to
post-treatnment at the different tinme periods. That really
was, you know, one of the main focuses. |In addition, the
power analysis was originally done both ways for the
intra-patient differences as well as across treatnent
differences. So, since we needed to have the controls we
wanted to make sure that it was appropriate for both. So,
t he power analysis was actually established on both of

t hose.

DR. JANOSKY: But your only primary hypothesis was
a conparison within a group, pre to 6 nonths. |s that not
correct?

DR YUKNA: Well, | really don't know how to
answer that. | nean, yes, and other things were eval uated
as well. | nean, you know, if that is the case, yes, and we
showed that | think. But there were other data that becane
avai l able that we felt strengthened the clinical utility of

the material in its presentation and we included all those

t hi ngs.

DR. JANOCSKY: Let's leave this point again. Maybe
we wll have to cone back to it alittle bit. If I |ook at
t he conparisons across the three centers, | have seen
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sonet hing, not in what | have with nme today but in the other
supporting docunentation, that there was conparability
across the three centers, and that was al so a question that
was brought up by one of the Panel nenbers today. | have

| ost track, unfortunately, of who that was. You weren't
powered to do that conparison. So, when you find no

di fferences across those centers can we truly concl ude that
there were no differences across those centers?

DR. JEFFERS. As with any of these types of tests,
to positively conclude that there are no differences or that
there are no treatnent differences or anything el se, you
know, we cannot do. Qbviously, it is not an equival ence
trial design where you need a |lot nore centers or patients
within each center to actually prove those hypot heses. But
fromthe clinical significance and statistical significance
| evel, looking at the data, there were no differences.

DR. JANOSKY: But ny concern is that you didn't
have the power to pick up those differences even if they
were there. That relates to -- please help ne; | can't see
the first letter -- Dr. dowacki -- | think she had
menti oned about an age effect perhaps earlier as to site
di fferences and what about the age effect, and were there

age effect differences and, again, you weren't powered to do
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that, to |l ook at those differences.

DR, JEFFERS: Right, it wasn't powered to | ook at
those differences, yet, they were allowed for in the
analysis via the site --

DR. JANOSKY: But ny point is that if you didn't
have the power and you found no effects, which you say you
did, thenis it just due to | ow power that you didn't find
effects? You have no way of know ng.

DR. JEFFERS. Right.

DR. YUKNA: The only other way of knowing is
historically in the periodontal literature. There is no
evi dence that the age of the patient has any real effect on
the results of this type of treatnent, in any study.

DR. JANOSKY: Age, but then the site issue is what
| am concerned about al so.

DR YUKNA: Treatnent site?

DR. JANOSKY: Conparability across sites, exactly.
Let's sort of go into a different real mand maybe | w ||
turn the floor over to soneone else for a while. Let's talk
about the data anal yses for a second. The sanple size
estimations, | am assum ng, were based on a paranetric test.
s that correct?

DR. JEFFERS: Yes, fromny recollection. | did
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not do those; nore of a review after everything had pretty
much been done. Fromny review, that is true.

DR. JANOSKY: The data were anal yzed both using a
paranetric and a non-paranetric approach. | have seen that
numerous tinmes in here. |[If | look at the data in which they
are presented, this one chart you gave us in terns of
quintiles, clinical study by percent defect fill by
quintile. This sort of clues ne in as to why perhaps you
used non-paranetric as well as paranetric. Can you speak a
little bit to that, please? |If | see the test situation, it

| ooks like you are definitely in a positively skewed

di stribution. The negative control is definitely -- excuse
me, negatively distributed distribution. I1f | |ook at your
negative control, it looks like a positively skewed

distribution with the positive control being a synmetri cal
or binodal distribution. Going into the sanple size
estimation, these distributional shapes were not taken into
account. | amlooking at this overhead that you presented
to us today.

DR. YUKNA: Let ne answer that. This was not
intended as a primary nethod of analysis. Once the data was
accunul ated and it seened |like there was such a definitive

trend towards the effecti veness of the CS-300, we | ooked at
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the data in a variety of different ways, and | didn't nean
to confuse anybody by trying to present not just nean val ues
but perspectives on what the effect of the treatnent was
froma clinical perspective. So, this was sinply just a
pattern of the results w thout any statistical tests being

i nt ended or done.

DR. JANOSKY: That is not why | ambringing it up.

DR YUKNA: Ckay.

DR. JANOSKY: | ambringing it up because it lets
me know what those distributional shapes are. | don't have
any plots to actually see the outconmes so | amusing this to
give ne an estimate as to what that distributional shape
m ght 1 ook like. | understand that you didn't use these
val ues exactly for analyses. These |let ne know that these
are not symetrical distributions. So then non-paranetric
tests were nost |ikely warranted.

DR. JEFFERS: Right. Again, with a sanple size of
30 you are getting on that borderline of, you know, even not
havi ng the non-symetrical distributions and sone of the
paranetric statistical tests will give very close results to
t he non-paranetric.

DR. JANOSKY: But this speaks to the issue of

whet her you had an adequate sanple size or not because the
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sanpl e size estinmations were based on paranetric tests, not
non-paranetric tests, and the data seemto suggest that
non-paranetric tests are warrant ed.

DR. JEFFERS: G anted, the distributions aren't
normal Iy distributed by | ooking -- again, you know, |
haven't seen all the data, but this is not normally
distributed data but, again, the anal ytical nethods when
both were done agreed. The paranetric and non-paranetric
tests that they perfornmed on this data virtually agreed to
multiple decimal places. So, with that type of agreenent
between the two you can easily junp on one side or the other
and start arguing the non-paranetric stuff but it always
ki nd of cones back to the fact that in general these
parametric procedures performed very well even in cases when
they were not intended, and you do have sonme type of skewed
distribution. You know, | believe that is the case here and
it is not, you know, a big issue that the sanple size
cal cul ation was done with the paranetric assunptions,
whereas the anal ysis was done via non-paranetric tests or
paranetric tests. | don't feel personally that that is
going to skew any of this.

DR. YUKNA: If | may also add, it is reported in

both ways because many of our periodontal journals ask for
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that, or if you send it one way they ask for it the opposite
way. | have to take the blanme for having both tests kind of
recorded as being done, and they did agree al nost perfectly.
So, both are reported that way but, as Dr. Jeffers said,

t hey agreed al nbst exactly anyway.

DR. JANOSKY: | think it is good practice,
clearly, when we look at this distribution to report both of
them The issue | am concerned about is that sanple size
estimation.

This will be the |last one. You have ny word on it
this time. How about that?! Your post hoc tests follow ng
up fromeither the Newman- Col es procedure -- | am assumn ng
that that is a repeated neasurenent anal ysis of variance,
even though it does not state that it is a repeated neasures
anal ysis of variance. It stated pretty nmuch in all of the
reporting and all of the tables that those were
non-controll ed post hoc. Most of the tine they are actually
reported as paired t-tests. So, the standard practice is to
control the al pha when you are doing post hoc testing, or to
control the alpha V in planned testing.

DR. JEFFERS. Right.

DR. JANOSKY: Was it done and it just was viewed

as an oversight and not presented, or what was the reason
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that it wasn't done etc.?

DR YUKNA: | will address that. This was done
with a conputer programand that is the way the conputer
spit it out. Wether they took into account those things, |
don't know. The only repeat nmeasures applications are from
pre to post-treatnent within a treatnent group. Across
treatment groups it was not repeat neasures because those
don't apply. So, | can't really answer that, except that
this is the printout that we got so | presune that they
accounted for this.

DR. REKOW So | will open it for discussion. W
have a nunber of questions posed and probably a nunber of
i ssues that could be addressed. Are there particular things
that you, as a Panel, want to begin with? W wll start
with Mark Patters.

DR. PATTERS. If | understand this correctly, you
submtted this material originally to FDA as a 510(k), and
FDA cane back to you and said, because you incorporated this
15-am no acid sequence linear peptide, that there is no
appropriate predicate device to base a 510(k) on and you
have to submt this as a PMA. AmI| correct in that?

DR TOFE: Yes.

DR. PATTERS. So, therefore, in nmy mnd the reason
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we are here today is because you put this peptide on your
hydr oxyapatite. Had you not done that, you would have had
an approved 51(k) already on the material. So it seens to
me it is incunbent upon you then to establish in additional
studies the utility of this peptide.

Now, quite clearly, it was pointed out in sone of
the materials that | have read that trying to incorporate an
addi tional paranmeter, such as the N-300, in the existing
clinical trial would require patients that required four
bone grafts, which is really unreasonable, and | conpletely
agree. You would still be |ooking for patients that net
that criterion

On the other hand, FDA does not ask you
necessarily to submt only one study and certainly other
studi es coul d have been designed to ask that very question.
| personally feel that it is incunbent upon you to provide
the FDA and the Panel with this information given that it is
t he whol e basis for the need for a PMA. So, that is where |
am com ng from

DR. REKON Dr. Amar, did you have sonet hi ng?

DR. AMAR There was sone concern raised earlier
and | read the material and the docunentation, with the

shelf life of the material. Has anything been done in terns
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of that. | understand that the accel erated agi ng studies
are under way. |If the sponsor could informus as to what
the shelf |ife would be?

DR. TOFE: The shelf |life studies are conpleted
and validated, and a three-year shelf |ife has been
docunented. Three years.

DR. REKON M. Larson?

MR. LARSON: Just a comment that there is a |ot of
focus here on the issue of the P-15, and | can understand
that focus froma scientific basis and, indeed, even froma
clinical basis. | amnot quite sure of the answer to this
dilemma but | want to bring us back to the regul atory
pur pose of our being here, and that is to judge the safety
and effectiveness of the device as submtted. The fact that
OsteoG af/ N exi sts should not be particularly inportant to
that decision. |If this device were submtted as this
conbi nation of HA and P-15 and OsteoGraf/N didn't exist
woul d our thinking be different? It mght not, but | just
want to conme back to that regulatory issue of safety, which
| believe we pretty nmuch can see is the case, and
effectiveness, and then the question of how effectiveness is
eval uat ed.

Then, of course, there is the issue of the
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| abeling and clainms, and that is the other area of concern.
But for the primary question maybe we need to refocus a
little bit.

DR. TENENBAUM Again, | do conplinment you on the
design of the study but | still find that, irrespective of
whet her OsteoG af/ N existed before or not, as a clinical
scientist | would still look at this as a vehicle carrying
P-15 and, therefore, | would ask the question what is the
P-15? What is this biological agent that is supposed to
have bi ol ogical activity doing on this vehicle and what
woul d happen with vehicle, i.e., HA alone? So, one could
suggest, although | think it is very unlikely, what if P-15
i nhi bited healing versus OsteoGaf/N because it attracted
fibroblasts or sonething like that rather than osteobl asts?

So, that is still something that | find of
concern, that we are tal king about a material wth a
putative biologically active agent and, yet, we do not know
how that is contributing or if it is contributing in a
positive or negative fashion to healing. So, | still feel
it is inportant sonehow to address that fourth arm as it
were. | agree 100 percent that you couldn't do it in single
patients with nore sites, and | think that this is a well

executed study to initially show that OsteoG af/CS has the
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effects that you have denonstrated but you still have to ask
the question, | think, howit would conpare to the vehicle
al one.

DR YUKNA: Well, it is certainly doable. It is a

gquestion of practicality and clinical utility. But I
presented in one of ny first slides, the historical
precedent for HA studies in which the routine defect fill is
about 50% and, you know, the attachnent level gainis
relatively mnimal, and the HA and the GsteoG af/N is not
likely to performany differently than those other HA
studies in periodontal defect.

Agai n, having been in this area of research about
25 years, this stands head and shoul ders above consi st ent
def ect response over any of the materials, including several
different brands of HA that | have evaluated in simlar
situations in the past. So | agree with you that on a
head- on, one-to-one basis that has not been done, but from
the 12 or 13 studies that were included that did HA
previously, there is certainly a dramatic difference.

(Slide)

DR. TOFE: The question of OsteoG af/N keeps
comng up and | ama strong believe in what the market tells

you. We engaged Harbor and Associates to do sone narket
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research for us, |ooking at periodontal surgery and grafting
materials, specifically to try and quantify and give us a

cl ue about what type of nunbers of flap procedures are done
in a clinical practice out there. Wat they did was, in
essence, for the year 1996, they gave us a report that
basically said that in 1996 there was approximtely 1.4,
1.36 mllion osseous surgeries and graft procedures.

Then they did the next step and they broke it down
totry and differentiate between the nunber of flap
procedures that had a graft material and the nunber that
didn"t. As we can see, obviously, as Dr. Yukna pointed out,
wi thout graft under surgical debridenent it was 54% So,

t he negative control is debridenent, the standard procedure
which is utilized by the clinical conmunity. The grafts, as
a whol e, represented 45%

| f we broke that down further, which we didn't in
the study, we saw the next | argest group and that is
al lografts representing 264,000. In other words, the
practice, the clinical utility was related to our positive
control and our negative control.

As | said, the market dictates the utilization of
materials. And you can see wth the GsteoG af/N, though

must admt it was surprising to nme, there was only 21,000 or
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1. 6% procedures of all the flap procedures that had been
utilizing just the "N' natural matrix. That was it. The
clinical utility and how to deal with what is out there
bei ng used out there in the clinical comunity is
debri denment and all ografts.

DR. PATTERS. Wuld you be adverse to a

post - approval study to answer that very question?

DR. TOFE: No, | would not. | think it is an
academ c question though because, like | said, the reality
is -- | hoped that the preclinical data had answered the

question of were we |ooking at an effect of the matrix, for
| ack of a better word. | think Dr. Larson's comment is
correct. You know, we seemto be focusing on the N. But if
we were | ooking at this sinple conponent for the inorganic
and conponent for the organic irrespective of that, the data
woul d speak for itself. But froma scientist's point of
view, absolutely not, but fromclinical utility it doesn't
real ly make nmuch sense.

DR. REKOWN Dr. Jordan?

DR. JORDAN: | amtrying to understand your
rationale on this slide. Please don't nove it. Correct ne,
| am hearing you say that GsteoG af/N wasn't used because of

its not being used very nuch.
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DR. TOFE: Yes, | don't know why it is not being
used.

DR. JORDAN: Ckay, that is what you are saying.

DR. TOFE: Yes.

DR. JORDAN: But, now, isn't the peptide being
used? To ne, if that is the case then why would you use it?
You are giving nme an argunent to not have this product
because you are using this product with this very unutilized
one. | don't understand.

DR. TOFE: No, what happens is that the peptide
product is obviously not on the market today.

DR. JORDAN: Right.

DR. TOFE: This is just the matrix. Wat we are
trying to establish is that the matrix is a matrix, and the
peptide added to the matrix takes it fromover here to,
hopeful l y, having sone clinical utility in the sane arena as
the freeze-dried bone. But itself, it is over here. But
with the presence of the peptide it is nore up here where
allografts are being utilized.

DR. JORDAN:. Based on what?

DR. TOFE: Basically what | amsaying is that the
matrix itself, the CsteoGaf/Nis just a particul ate

material. It has limted utilization in flap procedures as
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it is today in the marketplace. The najority use is
debri denment, the negative control, or the allograft. Those
are the materials which are utilized because the clinical
community obviously feels that they are either effective or
the allografts don't do nuch and debridenent is fine.

DR. YUKNA: Well, the other point to that is that
GsteoGaf is an HA and all of the HAs are sort of classified
t oget her and probably act the sane, as | tried to address to
Dr. Tenenbaum s question, and the clinical results with
t hose have not been as good as sone of the other materials,
the allograft etc. So, the choice of clinicians today woul d
not be towards a plain HA materi al just because the
literature and the trend seens to be towards the allograft
whi ch theoretically has BMP that it releases in these
wonder ful concentrations and great things happen, which has
not been proven yet at all in the human periodontal defects,
except for one study. So the usage reflects the fact that
it is aplain HA. |If you can add sonething to that that
woul d change the body's reaction to that material and
inprove the clinical results, then that is sort of the
product that we tested clinically and the conpany devel oped.
So the OCsteoGraf/N -- it could have been -- | don't know,

Cal ci Tech HA or whatever probably, and the peptide could

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

have stuck to that just as well and been used as a product
as wel | .

DR. JORDAN: You brought up the issue of the
market. So, if | take fromthat argunent that you are now
goi ng back to the market and saying we have i nproved
GsteoG af/ N but we haven't conpared it --

DR. TOFE: W aren't saying we have inproved
OsteoG af/N. OsteoG af/N doesn't exist. W are talking
about OsteoG af/CS, which happens to have a cal ci um
phosphate matri x, which happens to be a xenograft. W have
a matrix that we have a | ot of experience with which is
sinply a matrix. Forget the nane, a matrix to which we
added the P-15. That product is the OsteoGaf/CS. The
ot her product, the N, is out there but the clinical
community has determ ned that HA per se, as Dr. Yukna said,
whether it be this, that or whatever, is just not overly
effective in that particular indication. Wen you do a flap

procedure, obviously you are putting in sone type of a graft

material. AmI| answering your question?
DR. JORDAN: No. | amnot sure and | don't want
to bel abor the point but, again, | amgoing fromthe

perspective that you introduced, in terns of the nmarket --

you brought in the issue of the market and if | go fromthat
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perspective, fromthe market, and you are now going to
present this fromthat perspective | still don't understand
your rationale for the new product being any better since
you are conparing it to this. Wy would a dentist want to
use this product as opposed to GsteoGaf/N? | nean, you
haven't conpared the two.

MR. LARSON: May | just nmake a brief comment?

DR. REKOWN Go ahead.

MR. LARSON: As | see it, the conpany is bringing
before us this product which is an HA matrix with P-15 on
it, and that really has to be our focus. So, while I
recogni ze scientifically that, yes, we do want to see the
other information, and maybe postmarket surveillance is the
way to do it or a postmarket study, but the device is the
conbination. That is it.

DR REKON Dr. Trummel had a comment.

DR. TRUMMEL: Is it safe to assune that you
believe that OsteoG af/ N 300 was not different than any
ot her HA out there on the market and, therefore, you would
assune that the historical HA performance was what one woul d
see if you, in fact, tested OsteoG af/ N 3007

DR. YUKNA: Froma clinical standpoint, probably

yes. That has been shown with variations on the HA thene
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--porous, non-porous, resorbable, non-resorbable, whatever.

DR. TRUMMEL: So there was nothing particularly
uni que about OsteoG af/N 300 from Cal ci Tech --

DR. YUKNA: It is a xenograft rather than being an
al l opl ast, but basically the chem cal nmakeup of it and
everything else is the sane. You know, our first evolution
of the synthetic graft material was about 15 or 16 years
ago. Now we have the allografts which have al ways been
around. We have gl asses and we have other proteins, and we
have devel opnents of inprovenents in sone of the basic
things we tried initially and, to ne, this is another
i nprovenent. But | think the reaction in the periodontal
environment, in the periodontal defect, would be, | would
venture to bet, the sanme as any ot her HAs.

DR. STEPHENS: There are a couple of things that
bother ne. One of the things is that the small anount of
sal es of the OsteoG af/ N seens to be used as the reason for
-- it seens to ne that the snmall anmobunt of sales is being
used to justify the fact that it doesn't work well, and it
seens to me that that is being done without us really
knowi ng what the scientific performance of the material is.

The other thing is that | amnot sure that it

makes sense to lunp the performance of all HAs together, and
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| suspect that if you had HA manufacturers in the roomthey
woul d take exception to that, |unping porous and non-porous,
and | think that even other manufacturers of bovine-derived
HAs with different proprietary processes would probably take
exception to that. So, | think that putting them al
t oget her and using the conbi ned perfornmance of HAs is not
hel pful to us here.

DR REKOWN If | can take the Chair's prerogative
t hough, | think that the conparison that needs to be nade
is, isit better than -- no, that is not true. 1Is this
material safe and is this material effective in treating
adult periodontitis. Wether or not it is better, the sane
or different, does this stuff work and is it safe is the
real bottomline question that we need to address. Dr.
Jor dan?

DR. JORDAN: That is a good question. In terns of
t he nunmber of people who were studied, nmy question is, is 31
a sufficient nunber to be able to, on a statistical basis,
give an answer to that and, again, is there a need to have
this gender and ethnically studied as well to be able to
give an answer to that, as well as age-w se? W have 31
people. For me, 31 is an extrenely small nunber to be

basing this nunber on, period. So | would need help from
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i ndustry, the Panel or the FDA in ternms of this, if that
nunber, 31, sufficient. Can you take one person who is 71
and then market the whole country based on that? Are we
confortable with that nunber, and does that one person
represent -- doe we need nore? |s there a need for gender,
ethnic etc. studies?

DR. JANOSKY: Probably about 30% of the questions
that | was bringing up today actually were trying to get at
whet her that sanple size estimate was appropriate or not
appropriate. Based on the responses | got fromthe sponsor,
| amstill not convinced that that a priori derived sanple
Size estimate, given the results that they found, was
adequate. So that would be ny bottomline unless perhaps
there is some other information that woul d be hel pful at
this nmonment.

DR. REKOWN Wul d the sponsor respond to that?

DR. YUKNA: The comrent has to be that we had
input fromthe FDA fromthe very begi nning and were approved
for an "n" of 22 to acconplish the study. W discussed it
with them The "n" was increased to account for dropouts
and, in fact, we were allowed up to 40. So we ended up with
30 patients which was satisfactory for us to even begin the

clinical protocol. Now, after the fact to cone and say that
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wasn't what we really neant or what we really intended is
sort of inproper.

The other thing is that this is not a drug study
per se; it is a device study and in the periodontal
envi ronment, periodontal studies, this nunber of patients
for an internally controlled, self-treated, 3-armstudy is
tw ce as many as any other study in the literature. Even
the recently approved Endogain had slightly |ess nunber of
patients in their clinical study. So we feel that, yes,
gender was equally distributed. The age distribution was
given just if there was a question that everybody was in the
younger age group. Adult periodontitis is above 35 years
old. As | said earlier this norning, in our literature
there really is no appreciable difference or detectable
difference in healing response over tine for these types of
procedures in younger and ol der individuals. So, every way
we | ooked at it, every piece of advice we got, for this type
of study to evaluate a device in periodontal defects this
was a nost appropriate nunber of subjects, a nost
appropriate sanple size and nost appropriate study
popul ation for the indications that are clainmed, which is
strictly adult periodontitis.

DR. JANOSKY: If we go through sanple size
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estimation procedures, just to sort of renenber what we all
know, we go forward with a lot of estimates. Things aren't
certain, because if they were why would we do the study?
So, we go forward with a |ot of estimates. Then soneti nes
we do interim anal yses; sonetinmes we do interimsanple size
estimations to see whether those estimtes were on target or
not on target. So, the issue | would raise to you and the
question | would pose is if you think about those origi nal
esti mates and now where you are, how far off were you?
Then, what inpact would that have on sanple size estinmation?

| ssue one, reliability: the sanple size estimation
presunmed that you had 100% accurate reliability.
I rrespective of which estimte we use, we know that you had
| ess than 100% which is acceptable in sonme real ns but what
i npact does that have on sanple size estimtion?

| ssue nunber two, what hypot hesis was being
i nvestigated? And that was wthin your test not across the
t est.

| ssue nunber three, what was the standard
deviation? And if | look at the estimates for the standard
devi ati ons of what you obtained, were they realistic with
the 1.1?

| ssue nunber four -- and | amlosing track so it
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m ght be issue nunber five -- |ooking at what statistical
tests were used and whet her they were appropriate or not?

So, if you could address that issue that probably
woul d be a best approach. G ven all of those estinates, how
far off were you, and what inpact would they potentially
have on that a priori sanple size estimtion?

DR. YUKNA: The standard deviations in the
clinical measurenents we nade were a little bit greater than
what we presuned. M understanding is that if the sanple
size was not sufficient we would not have shown the
statistically significant change within treatnents
particularly. So, the fact that we did kind of establishes
that the "n" was satisfactory, in ny understanding of this.
Dr. Jeffers may add to that. | personally feel very
confortable with the way the study was done, with the sanple
size and the distribution of patients, age, gender,
consi stency across treatnent centers, etc.

DR. JANOSKY: Along with that is that issue of
generalizability which was just raised in terns of
distribution of patients typically seen, in terns of age, in
terms of gender, in terns of race, whatever it m ght be.

You didn't do random sanpling. You did random assi gnnment of

the treatnment conditions in terns of order, but clearly,
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given the research study, you couldn't do random sanpling
whi ch woul d assure you generalizability to the popul ation.
So, could you address that issue? Ws that sanple size
estimate appropriate for generalizability of the results to
the patient pool? W are talking about a mllion or so
patients -- | forget the nunbers -- that are out there that
coul d possibly be treated. So, that is the other issue of
sanpl e size estimation, the generalizability of the

fi ndi ngs.

DR. YUKNA: Again, | wll repeat that | think that
given the nature of the patients that were treated and that
they were sel ected because they net certain criteria to get
into the study as far as disease state and other factors,
the distribution of age, gender, anything you want, the
depth of the defects and everything else, to ne, nakes it
generalizable. | personally, clinically, ethically and
professionally do not have a problemw th these nunbers
conpared to what we have based a lot of our treatnment on in
the past. | nean, they are head and shoul ders above that as
far as the nunbers of patients, the consistency of the study
and the distribution of patients, distribution of defects,
etc. So, | amsorry if | can't answer any better than that.

DR. TOFE: Wth all due respect, we have the two
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LSU statisticians, we have our own contract statistician and
we have the FDA statistician, in fact, just recently we have
had a statistician fromthe Anerican Acadeny of

Peri odontics, who reviewed the manuscripts, all agreeing
with the approach, for lack, of a better word. | understand
your concern but | don't know where to go.

DR. JANOSKY: If | read through the letter from
the FDA statistician | mght come up with a different
concl usion than you just did though.

DR. REKOWN Are there any ot her concerns or
gquestions that the Panel has?

(No response)

There are two ot her questions that were raised by
Dr. Betz, and | was in error before, the | atest version of
the questions is the one that has FDA on the front that is
i n your package.

One that we sort of hinted at, and I want to nmake
sure that all the conversation has been finished, is whether
or not the stated presence of P-15 establishes a claim
whet her inplied or direct, of clinical utility and clinical
effectiveness for this device. It is probably the
ef fectiveness issue that should take precedence. |Is there

nore di scussion that needs to be had on that, or has the
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Panel

pretty much figured out their opinion of these things?

DR. TRUMMEL: | have a question, if | my, about

t hat procedure.

DR. REKOW Yes, please.

DR. TRUMMEL: |s the Panel going to vote on each

one of these six questions, or howis this going to be

resol ved?

Panel

Then

MS. SCOIT: The Panel questions are offered for
di scussion to assist FDA in addressing these issues.

after the Panel has di scussed and provi ded

recomendati ons regardi ng the questions, then the Panel wll

actually take the vote on whether or not they believe the

PMA i

s approvabl e or approvable with conditions, and so

forth. Wen we get to that point I wll read a ful

statenment on options that the Panel has in ternms of voting

regardi ng the PMA

sure

DR. REKOWN | just heard those words and | am not

that | understood the answer. You want us to make a

recomendati on on each of these questions? GCkay. So, we

wi |

go to nunber one, which is one that we really have not

addressed in very nuch detail. Does the nane "CS" for cel

stinmulating constitute a device clain? Can | hear sone

wor ds and recommendati ons?
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DR. PATTERS. | have heard you say, Dr. Tofe, that
"CS" stood for cell stickiness, then | thought cel

stimulating but | haven't seen it in your witten materials

anywher e.

DR. TOFE: And you are correct.

DR. PATTERS. | have a car that says "LXI" on the
back but | don't know what it neans. It is just a
designation. |Is this a designation or does it nean

somnet hi ng?

DR. TOFE: | have had six years of Latin, and what
"CS" neans is "cytostagin" and that basically canme up one
ni ght after having a nunber of beers with Dr. Bhatnagar.
That neans cell sticking. That is what "CS" neans. It was
al ways neant to be "cytostagin," which neans cell sticking.
Wen we tal k about cell stinmulation, it was the definition
we gave before -- attraction, mgration, differentiation.
You have seen in the actual PMA that we used the word
cellular activity. It is semantics.

DR. PATTERS: Did you have a particul ar fondness
for those two letters, or could we take sonme other two?

DR. TOFE: | don't know.

DR. REKOWN Are you using "CS" sinply as the

| etters or are you using the words in any of your
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literature?

DR. TOFE: No place in the | abeling or anywhere
are the words nentioned cell stinmulation. |In the actual
i ndi cation and no place in the |abeling do we nmake this --
can understand the concern about a claimof cel
stinmulation. There is nothing in the | abeling whatsoever.
CS, unfortunately --

DR. REKOW It is |like the "LXI" is that what you
are sayi ng?

DR. TOFE: It is just because of the cel

sti cki ng.
DR. STEPHENS: What does the "N' in N-300 nean?
DR. TOFE: The "N' in N300 nmeans natural, mneaning
natural |l y-derived material. Wat we tried to do for the
clinical comunity -- |ike, exanple what | showed you on

t hat pi nwheel, we have D for dense material; we have LD for
| ow density. W tried to get sonme sinplistic way so that
clinicians would have | ess difficulty understanding the
various types of options.

DR. PATTERS. One nore point, Dr. Tofe, you
woul dn't put the approval or disapproval of your product on
those two letters, would you?

DR TOFE: No.
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DR. PATTERS: You are flexible on those?

DR TOFE: Yes.

DR. PATTERS: That is what | thought. Thank you.
DR GLOMCKI: | think the semantic issues are

really a part of all of this because | amquite wlling to
accept the fact that the clinical study was designed to
determ ne whether CS-300 was as effective as dem neralized

banked-bone is in treating periodontal defects. However,

there is the notion here that the P-15 adds sonething to the

ceram c apatite, and | think that is where we are getting
into sone discussion about what is the conparison. To say
that it enhances cell growh or cell attachnment and,

therefore, ingrowmh of bone and treatnent of a periodontal

defect is, for ne, the basis of the confusi on about what the

clains are. To ne, cell stinmulating, cell stickiness,

enhanced cell attachnent are all device clai ns.

DR AMAR | amputting nyself into the shoes of a

periodontist although | ama little bit of a periodontist,
and explaining and trying to do a bone grafting for a

patient and explaining all the options, and comng to the

pati ent and sayi ng we have DFDBA, we have this and that, and

this material, and the patient conmes back and says, "what

inside of this material?" It is the dentist or the
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periodontist who is in charge of explaining the label in
this particular event and not the patient understandi ng what
is inside. Wat is the periodontist supposed to say to the
patient?

DR. YUKNA: Patients ask us all about that, as you
know. "Is the bone safe? Wat isinit? Wat is it mde
of ?" M answer would be that it is a basic bone-Ilike
material; has the same chem cals of bone, to which a snal
synthetic material has been added that appears to have sone
positive effect, and given the other choices that we have it
woul d be ny recomrendation that this is what we use. It
appears to be conpletely safe and it seens to be at |east as
effective as the other things that we would have on the
market, with the potential that it may be better. That
woul d be ny expl anati on.

DR. AMAR  And, again, this is just because of the
| abeling of P-15, a synthetic peptide, that in fairness of
the patients we have to disclose sonething to.

DR. YUKNA: | agree. | disclose everything. CQur
consent format the school and privately says that because
we have a lot of patients that mght not |ike the nature of
t he bovine, or mght not |like the porcine derivative of the

bone, we have to disclose the source of the material and
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what is init. That is a given in any good clinical
practice consent formor patient-doctor interaction.

DR AMMR | amstill alittle confused as to what
we need to disclose to the patient in ternms of "CS" or P-15

or anything like that.

DR. YUKNA: | gave you how | would explain it to a
patient. | think every clinician would have a different
approach. | tell themthe conponents and what the origins

are of those conponents.

DR. PATTERS: Ray, | agree with al nost everything
that you just said, except you said that the P-15 has been
shown to have sone positive benefit. What was the data that
supported that?

DR, YUKNA: | said m ght have.

DR. PATTERS. What is the data that supports that
it mght?

DR. YUKNA: The in vitro and in vivo information
that | reviewed and, again, the clinical experience with the
mul ti center study seens to indicate sone additional things
are going on. At the very worst --

DR. PATTERS: | agree but what are they?

DR YUKNA: Well, that the cells may be attracted

nore preferentially; that we seemto eventually end up with
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a nicer result. At the very least, there is alnbost no
downside to it. In fact, there is absolutely no downside
that | can see to this material and, given that it mght be
equal or have the potential to be better -- the sane reason
we used dem neralized freeze-dried, it has the potential to
be better than sonme of the other materials and that is not
proven. |If you |ook at our studies, as you know, there is
not hi ng that shows up better than anything el se so far.

DR. PATTERS: Thank you.

DR TOFE: | think it may help the discussion if
we read what we supplied to you all for the indications and
uses so you can understand what we have in the |abeling:

OsteoGraf /CS particles are intended to be used for
the treatnment of intrabony periodontal osseous defects due
to noderate or severe periodontitis, period.

DR. REKON And the labeling is in this thing that
is in your handout. So, do | hear a consensus that the "CS"
in the nane needs to be carefully taken care of by the
clinicians but that there is nothing inplicit in what the
conpany i s saying that suggests a claim other than the fact
that the clinical studies as they have shown them in their
estimation, provides an advantage to the patient? 1Is that a

consensus?
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DR GLOMCKI: No, | don't agree with that because
| think the P-15 peptide is identified as a cell attachnent
peptide and, therefore, inplicit init is that it is a claim
that there is an attachnment effect by adding that into the
pr oduct .

DR REKON Okay. | ama little confused if we
are tal king about one or two.

DR GLOMCKI: | amtal king about one. CS, cell
stinmulating, is a device claim-- cell stickiness.

DR. TOFE: Excuse ne again, our |abeling does not
say that. | understand where you are comng from Dr.

A owacki, but there is nothing in the labeling related to
this cell stimulation or the confusion around it or what is
potentially clained. 1In fact, if you |look through the
conpl ete PVMA docunent you don't see the words cel
stinmulation per se. | nean, it is not there; we don't use
it. The labeling is: intended to be used for treatnent of

i ntrabony periodontal osseous defects due to noderate or
severe periodontitis, period.

DR. GLOMCKI: If FDA wants to change that
guestion, then we can consider a different question. | am
tal ki ng about that question.

DR. REKON As it appears on the screen.
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MR, ULATOAMBKI: TimU atowski. It is inmportant to
recogni ze that | abeling constitutes not only the package
insert but also the |abel of the product, which may descri be
what is included in the product, and in terns of |abels we
have cone across stated ingredients or acronyns or sonething
of that sort that have a clinical inference or a neaning or
i nportance that is not necessarily expanded upon or
described in the labeling itself per se but that sinply, by
its statenent, has an inpact.

So, we ask the Panel in nunber one and nunber two
whet her that statenent on the | abel by itself has inpact and
meaning to you as clinicians and scientists, and could be
interpreted by any clinician out there or scientist to have
sone i npact and neani ng.

DR. REKOW Yes, Floyd?

MR. LARSON: | think the thing that nmay be biasing
this discussion is the fact that the words cell stinulating
were used in describing the question and, according to the
conpany, that is not the intent of CS. So, at sone point it
has been expressed that way so, obviously, sonebody heard it
that way but if it is very clear that it will not be used
that way, | think that should be sufficient, if the conpany

can assure us that it won't be used that way.
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DR. TENENBAUM So, can | ask then what "CS" woul d
stand for in the nane? | nmean, why is it there?

DR. TOFE: The name was Latin, cytostagin. It is
just a nane. | nean, if that is a hangup, change it.

DR. TENENBAUM That is why | am asking. Having
the "CS" designation, whether it neans cell stickiness or
cell silliness --

(Laughter)

-- to nme suggests that this is the new and
i nproved version of sonething, and has sone bi ol ogi cal
activity.

DR. TOFE: It has probably gotten way out of
proportion.

DR. AMAR.  Wuld you be willing just to drop the
CS- 3007

DR. TOFE: The question to drop the CS-300, you
have to have XY-300 or sone identification otherw se the
clinician woul d never know what the product is.

DR AMMR W will go with XY!

DR. REKON | will put a statenment out and | am
sure it will be shot down if other people on the Panel don't
agree. | think it is clear that CS, in the mnds of this

Panel, is a problemthat inplies a claimand that sonme ot her
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designation needs to be used that has | ess probability of
conjuring up a statenent that says that it is the new,
i nproved, active biologic material.

DR GLOMCKI: M problemw th that is that
anything used to identify that the P-15 peptide is added to
this constitutes a device claimbecause that P-15 is
identified as a cell attachnment peptide. So, even if you
call it XY as an abbreviation for P-15, it still has that
action of the added peptide as part of the device claim

DR. REKON | think we have to be a little careful
t hough because there is, you know, the Mercedes 300 and 400
and 500, and there needs to be sonme nechani smthat industry
can use to differentiate one product from another.

DR. GLOMCKI: Yes, that is fine but | would Iike
to hear what the nanme is going to be.

DR. TOFE: Julie, one question, the description in
t he package insert, P-15 is a synthetic short chain peptide

which mmcs the cell binding domain of collagen. That is

the quote. It doesn't nake the cell binding statenent
claim

DR. GLOMCKI: It does.

DR. TOFE: Well, | mean, a synthetic short chain

peptide which mmcs the cell binding domain of collagen.
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That is the extent of it.

DR. GLOMCKI: But that is the biological action,
Dr. Tofe.

DR. TOFE: | appreciate that but the | abeling
requires us to put sonething down, but the clinicians want
to know it is not just a matrix.

DR. GLOMCKI: That is why | think the answer to
this question, whatever you replace that with, nust be yes.
The identification of this, because it contains a peptide
with activity and not just a random sequence is a device
cl ai m because that conponent, even if it is not identified
wi th a paragraph describing or giving reference to it, is
that it is a cell binding peptide.

DR. TOFE: Should that nmean then that we put P-15
on it or describe what is on it?

DR GLOMCKI: It is the sane thing

DR. TOFE: That is the whole point, you have to
put sonet hi ng down.

DR. GLOMCKI: It is aclaim | think all the
di scussion is, is this aclain? It is not an inert materi al
that inproves, but it is inplying a mechanismthat is
increasing the cellularity around the inplant nmaterial, and

| think there is no way around that with regard to it being
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a device claim

MR, ULATOABKI : Just a point of order. It may
seem bureaucratic but, first of all, this is a commttee
di scussion, period, and the conpany provides their comrent
at the Chairperson's pleasure. They are not part of the
di scussion at this point. So, they nust be recognized
t hrough you for further comrent.

DR. REKOW  Ckay.

MR. ULATOWBKI : The second part is, and | think
Dr. d owacki has already touched upon the point, that a
product is what a product says it is and you have to address
it interns of all clains that are made for the product. |
think now that we are starting to strip sonme things perhaps
fromthe | abel, we have to watch out we don't get into a
situation where we are back to a 510(k). | nean, if that is
the case, fine, but we are going to |lose the discrimnation
of the product here pretty soon if we start coughing up P-15
as well for the conpany and they are back to the "get-go"
fromthree years ago. So, there is sonme mddle ground here
that is going to have to be reached if the conpany thinks
this is going to be sonewhere.

DR. REKOW Ckay. Well, is there anything el se

that we need to say as a Panel about question one? It seens
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clear to ny mnd that, whatever, it seens to have a claim
and it is going to be part of a claim

DR. GLOMCKI: Can we have a vote on that so we
can see what the Panel views individually?

DR. REKOWN (Ckay. Does sonebody want to state a
hypot hesis that we will agree or disagree with?

MR. LARSON: | guess seeing the direction in which
it is going, I will nmake the comment that | was going to
make before, and that is an anal ogy that you m ght consider
which is HA coatings on orthopedic inplants, | don't want to
send the conpany back to the 510(k) process but there is a
case where clinical work was done to present a PMA and one
conpany decided to try a 510(k) and it was cleared. It was
cleared as substantially equivalent to a device w thout HA
coating on it. FDA, | think, has had a | ot of problens with
the question of inplied clains in that area but at |east
there is an exanple of something like that that was cleared
W t hout any special clains. It may be that it is
appropriate in this case, if you are concerned about the
clains, to just say this PMA can be granted with sone
i nnocuous designation to it. You still can't call it "pixy
dust"” but you have to call it sonething. But | think the

specific indications is where the focus has to be.
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DR. REKOW Go ahead, Dr. Jordan.

DR. JORDAN: For me, it is hard to | ook at nunber
one. One and two are intertwined. |If N300 is cel
stinmulating, then [ ooking at this as another form of N 300
is no problem It is another formof N 300. The problem|
have cones when we add the P-15. If P-15 is supposed to
make this different or better, without a study show ng that
it is different or better, I amtrapped because | can't see
how you can say that. You can nmake the claimthat it is a
cell stimulating product if N300 is a cell stinulating
product; it is just another one. Here is a Mercedes, here
is a Cadillac. But if you are going to say that this
Mercedes is faster because it has this added to it but you
haven't conpared it to the other, then it is very hard. So,
the P-15 is the part that | amtrapped with and it is hard
to sort of go from nunber one w thout | ooking at nunber two.
| have no problemw th saying cell stinmulating. It is
anot her cell stinmulating. Soneone may say CS-500 tonorrow
and it doesn't matter. That is not, to nme, a real concern
if, in fact, N300 can also be a "CS" product. Wen it gets
down to P-15, that is where, to ne, the problem cones
because we haven't gotten any validation that P-15 has

caused anyt hi ng.
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DR. REKOW Well, let's take the first question as
it is stated, does the nane CS, cell stinulating, constitute
a device clainf? Let's go around and say yes or no to that
question, and then we will go on to the second one. | wll
start with you, Dr. Janosky.

DR. JANOSKY: Wonderful! If | listen to the
di scussion here and | also recall a point that the sponsor
had nmade that the product which started with the letter "N
actually stood for sonething that the clinician can tap onto
and renmenber what the product neans, | think in that sane
vein "CS" is going to be linked to sonething. So that nane
is going to recall sonmething in a clinician's and nmaybe a
patient's mnd. So in that respect | think the answer is
yes.

DR. TRUMMEL: | agree. M answer is yes.

DR. TENENBAUM | agree that it constitutes a

device claim

DR GLOMCKI: | agree. It constitutes a device
claim

DR JORDAN. Yes.

MR. LARSON: | don't have a vote.

DR. REKOW You can give your opinion if you
choose.
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LARSON:. As it is worded there, yes.

REKOW  Ckay.

LARSON: But | think the wording is incorrect.
PATTERS: Yes.

AVAR  Yes.

T % 3 % 3 D

STEPHENS: Yes.

DR. REKOWN Ckay. W will now courageously
proceed to nunber two, which says, does the stated presence
of P-15 constitute a claimof clinical utility or clinical
effectiveness for this device? Do we need nore conversation
about that?

(No response)

kay, | will call the question, and we will start

with Dr. Stephens this tine.

DR. STEPHENS: | would say yes. | think one and
two are alnost identical. |If P-15is there, it has to be
there for a reason and, either inplied or real, it is going

to be carried as a claimof clinical utility for the device.
DR AMAR | would tend to concur wth the comment
that, in fact, the presence of P-15 constitutes clinical
utility vis-a-vis the periodontist or dentist.
DR. PATTERS: | am nore concerned about the P-15,

actual ly, because when they state in their description that
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it mmcs the cell binding region of collagen | think that a
clinician will interpret that to nmean that it has sone
efficacy regarding cell binding, and I am concerned that
t hey have not established that to ny satisfaction. So, yes,
| think it does.

DR. REKON M. Larson? You pass? Dr. Jordan?
JORDAN:  Yes.
GLOMACKI :  Yes.
TENENBAUM  Yes.

TRUMVEL: Yes.

T %3 3 3 3

JANOSKY:  Yes.

DR. REKOW Do you, as the sponsor, want to
respond to the first two? That seens to be one subset and
t he next one seens to be another subset.

DR. YUKNA: As far as nunber two i s concerned, you
know, the product, as tested, the CS-300 which had the P-15
on it did denonstrate clinical utility and clinica
ef fectiveness. So, the presence of P-15 is included in that
response, in my opinion and in ny experience. Just renenber
that CS-300 is a unique device, shown in the clinical trial
to have very good effectiveness. So, we feel that a device
that does include P-15 in its conponents does have clinical

utility and clinical effectiveness and that is how it works,
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or howit seens to work in providing the clinica
di fferences that we saw.

DR. TOFE: W are very open to suggestions on how
to use this word. | understand the concern. Cearly,
answering yes to nunber two is obviously that there is sone
type of a clinical inpact. The question we are struggling
with is finding how we "define" this GCsteoG af - bl ank.

DR REKON Is it the purview of this Panel to do
that? Are we, as a Panel, supposed to provide this
| eadership or is that conversation that takes place between
you and the sponsor |ater?

MR. ULATOABKI: Now that you have answered
guestion one and two, it sets up the foll ow ng questions.
You coul d have answered one and two no and then continued to
answer the followup questions in alittle different way.

G ven the intended use statenent and the inplication of P-15
and "CS" as you have voted upon in answering the questions,
now you can approach study design and additional data,

| abel i ng recommendati ons to address these issues.

DR. REKOWN Let's go through the questions then
and then conme back to the directions and choices that we
have avail able to us.

The next one is, is the study design appropriate
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to establish safety and effectiveness as | abel ed? Let ne
read it fromthe text here. It says, is the fundanenta
study design appropriate to establish the safety and

ef fecti veness of CS-300 as | abeled, including all clains,
i.e., cell stimulation, restoration of |ost bone, etc.? 1Is
t he fundanmental study design appropriate?

We have had sone di scussion about that. Shall we
have sone nore or are you ready to voice your opinion, Dr.
Patters?

DR. PATTERS: Well, the way that question is
wor ded, certainly I think we have covered the cel
stimul ation issue.

DR REKOW  Yes.

DR. PATTERS: On the other hand, |I know there are
some statistical concerns about the "n" and | have al so been
out there trying to recruit patients for such studies, and |
amextrenely synpathetic and | admre their acconplishnents.
To me, this is one of the best trials in ny five or six
years of being on and off this Panel that has been
presented. | think it is an excellent trial. Cearly, I
have no question that the trial has denonstrated safety and
efficacy of the device.

There is a Catch-22, however, because of questions
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one and two that we are going to cone back to. But | agree,
as Dr. Tenenbaum pointed out earlier, that it is an
excellent trial and | think the conpany shoul d be commended
for their efforts. Thirty-one doesn't sound like a | ot of
patients. You try it and you wll see!

(Laughter)

DR. AMAR | vocalized the credit earlier and |
definitely cormmend the sponsor for this study. The only
problemis the last part of the question which is related
"as labeled." That could be addressed in many, nmany ways.
Definitely the study design is appropriate to establish
safety and sonehow efficacy.

DR. REKOWN Dr. Tenenbaum did you have sonething
you wanted to say?

DR. TENENBAUM Yes, it may sound like a bizarre
suggestion but Dr. Patters raised an idea of post-approval
studies --

DR. AMAR  Surveill ance.

-- postmarketing studies. Then | tried to tie
that in with the |abeling. Wuld it be conpletely bizarre
to include sonething in the | abel saying that at this tinme
GsteoG af / CS-what ever with P-15 has not been denonstrated to

be nore effective than GsteoGraf/N? |If that was on the
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| abel and then postnarket studies were done, is that
appropriate? It is sort of |ike the Surgeon CGeneral's
warning. | don't know.

DR. REKON Go ahead, Tim

MR, ULATOWNBKI: Well, there are any nunber of ways
you can approach it in ternms of postmarket studies and
| abel ing. Labeling, as you know, is to describe what you
got and, in as nuch as |abeling m ght describe that the
clinical evidence has not been shown to prove its cel
stickiness, stinmulating or whatever, you would say that in
| abeling and then proceed on a post-rule study in order to
support such |abeling. So, you know, we are at the pleasure
of the Panel to see what you may cone up with here.

DR. TENENBAUM Further to that issue, | can't say
enough on how well done | thought the study was. So, we do
have, as | say, a Catch-22 -- or as | whispered to sonebody,
a Catch-15 --

(Laughter)

-- but 1 still feel that this is an inportant
i ssue and, yet, | agree that your study has answered sone of
the questions but there is still the nagging question of why
do you have the P-15 in there. |[If | amtreating a patient |

have to tell himthere is P-15 in there, and why is it
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there? So I, as a clinician, would be very happy -- taking

off nmy scientist's hat -- to say to a patient, "well, this
has not been shown to be better yet than the regul ar
GsteoG af; those studies are being done. But it is
certainly safe and effective in the mlieu in which it was
originally tested.

DR. REKOWN Wy don't we take a ten-m nute
physi ol ogi ¢ break while we consider in our own m nds what
safety and efficacy has been shown by the studies that we,
as a Panel, would be confortable wth, and then we can go on
to where el se we could go: what | abeling concerns we have;
what sorts of other issues need to be taken into account.

But let's find out how far we can go that we are confortable
with and, you know, what is the upper Iimt of what clains
can be made and what could be put on the | abel, and then go
on fromthere to see what else it would take to nmake any
changes beyond that. |s that a reasonabl e approach to al

of this? How about ten m nutes?

(Brief recess)

DR REKOWN | think that where we got to was that
we can go sone place but we are not sure we can go all the

way with this process. So, we have two alternatives. W

can continue going through the questions as they appear, or
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we could get a notion fromthe fl oor about what upper limt
we thing we can go to and then nmake recomendati ons on how
we can proceed beyond that. Wat is the pleasure of the
group? Yes, Dr. Trumrel ?

DR. TRUMMEL: | will defer.

MR, ULATOWNBKI:  Well, the FDA woul d prefer that
you proceed through the questions. | think the questions,
maybe not as directly as you would |ike, get at the issues
at hand. For exanple, you have answered questions one and
t wo.

DR. REKOW  Ckay.

MR, ULATOANBKI: Nunber three -- let ne just say
hypothetically in answer to nunber three, nunber three, you
could say, well, the study design is not appropriate for
what ever reasons. It is not as appropriate as we would |ike
for the foll ow ng reasons, and the foll ow ng inprovenents
coul d have been nade, and then |ater on say that these
matters could be addressed in a post-approval study, or they
coul d be addressed in another pre-approval study. So you
could follow that kind of train of thought.

DR. REKOW (Ckay, you have heard the charge. So,
the third question is, is the fundanental study design

appropriate to establish the safety and effectiveness of
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CS-300 as | abeled, including all clains? Dr. Trunmel ?

DR. TRUMMEL: | amconfortable with the safety of
the product. | amnot confortable with the denonstration of
establi shnment of effectiveness as |abeled. | believe it is

strongly inplied in the labeling that P-15 is an active
conponent of this material, and I do not believe the study
design has established that it is active, or nore active as
t he conbi nation than the single agent alone. So | would
vote no as this question is articul at ed.

DR. REKOW  Mar k?

DR. PATTERS: | think we are right back to the
heart of the difficult issue again. Cearly, if there was
no P-15, if this was sone type of new product, | feel, and |
speak only for nyself, that you have denonstrated safety and
efficacy in your clinical trial. The issue here cones down
to the fact that you have placed this P-15 on it. You feel
it has sone inportant physiol ogical benefit, which you have
hinted at and it was in in vitro studies but have no direct
in vivo data, and I think the only solution to this is that
you are going to have to get that data and everybody is
going to be happy. | see no way around this.

| don't see how we can have partial labeling in

any way that says that there is P-15 in here and the
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clinician says, "okay, what's that? Wat does it do?"
Because we can't answer the question. | know you have
wor ked hard on this and | know it has been costly and you
have done a trenendous job but, unfortunately, it is just
not finished. It is going to take another six nonths or
nore to finish it.

DR. STEPHENS: | agree. | think that is really
the heart of the issue. | think this is the first of these
new products with a bone filler with a conponent that is
added to stinulate bone formation, and | think that we need
to know whether or not it is, in fact, doing that and
whet her or not both these conponents are working to
stinul ate bone formation. | think then what we have is a
CS-300 that works in spite of the fact that the P-15 is on
it, and I think we really need to know whet her it works;
what the two conponents are doing.

DR. REKOWN Any other comments fromthe Panel ?

(No response)

So, if we take this question as it currently is
stated, and go around, is the answer yes or no? |Is the
study appropriate to establish the safety and effectiveness?

DR. PATTERS. Excuse ne, the statenment up on the

slide there and the statenent in here are not the sane. [
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cannot answer themthe sane so | need to know whi ch one you
are tal ki ng about.

DR. REKOWN The one that is witten, that says is
t he fundanmental study design appropriate to establish the
safety and effectiveness of CS-300 as | abel ed, including al
claims, i.e., cell stimulation, restoration of |ost bone,
etc.?

DR. PATTERS. Well, if I was the sponsor | would
be somewhat concerned because they are not naking those
cl ai ns.

DR. TOFE: W are not making that claimand | keep
going back to this. | keep going back to it and |I keep
reading it. W are not making this claimof cel
stinmulation. | don't know why that keeps resurfacing.

DR. REKOW Tinf

MR. ULATOWBKI: | think we have cone to terns on
what "CS" nmeans. | don't want to hinge it on stinulating or
what ever, but | think you have answered nunber one and two
as yes, which says that the Panel has already agreed that
"CS" and P-15 contribute a clinical inpact to the use of the
product. The question states "as | abel ed" and by that we
meant all |abeling, the P-15, "CS", the intended use

stat enent.
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DR. REKOW Yes, Floyd?

MR, LARSON: | think it would be only fair to
accept both what we have in witing in the indications for
use and statenments of the sponsor regarding, if not past
intentions, at |east present intentions and their assurance
to us regarding the use of the termcell stinulating, and
strike that fromthe question before it is voted on. Wuld
it be appropriate to anmend the question based on the
sponsor's current representations to us?

DR. REKOWN Go ahead, Dr. Anmar.

DR. AMAR: Wen | read the recomendation in
guestion nunber three, it comes to ny mnd that one of the
claims is definitely restoration of |ost bone. |If we cone
back to that as being the target of what we are di scussing,
sonehow this material denonstrates restoration of bone | oss.
Whether it is P-15 or not, that is a different issue. But,
if the sponsor agrees, | would stick on the restoration of
| ost bone.

DR. REKOWN Again, | wll take the Chairman's
prerogative. | think we have danced around this question as
it currently stands and I would |like to propose that we
address the question is the fundanental study design

appropriate to establish the safety and effectiveness of

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[--- Unable To Translate G aphic ---]

CS-300 for the restoration of |ost bone.

DR. GLOMCKI: As | abel ed.

DR. REKON Al right, as | abeled. Whether or not
we keep the "CS'. W have already had that discussion.
Let's not get hung up on that part of it again. Can we
address it wthout the "CS" first and just for the
restoration of |ost bone? Yes, Tinf

MR, ULATOWBKI: Yes, you could, in order to get
sone progress here. But keep in mnd that there is an
existing claimhere for P-15. So, you have to follow with
nunber three in the full context and substance of the
| abeling clainms for the product. W are tal king about study
design here. The background was if you have a P-15 claim
with a collagen-like claim then did you need another armto
the study? Wuld that have been appropriate? So we are
| ooki ng at design issues specifically, not within the
totality of the study, for nunber three.

DR AMAR If the claimis no | onger cel
stinmulation or cell sticking, it falls into the bag of
restoration of bone loss, then the armof the positive
control, which is demneralized freeze-dried graft, is
appropriate to ne.

MR, ULATOWBKI: Then what do you nake of the P-157
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DR AMAR. Ch, that is a different story. It
could be a conposition of ingredients wi thout any claim--
cal ci um phosphate contains cal cium contains phosphate. It
contains P-15. If the claimis no longer cell stinmulation
or cell sticking or anything related to that, because |
understand that the Panel has sone serious concern about
that -- if the claimis back to restoration of bone | oss and
it is well disclosed that it contains cal ci um phosphate and
sone peptide amno acids in a sequence, why not?

DR. REKOWN Yes, O arence?

DR. TRUMMEL: Dr. Patters pointed out earlier that
in the description of the product it says and P-15 is a
synthetic short chain peptide which mmcs the cell binding
region of collagen. To me, that word "m m cs" suggests a
bi ol ogi cal property of this material. Yes, it appears to
result in bone regeneration but is it because of the
addition of the P-15? | cannot tell fromthe study design.

DR. AMAR. Just a comment, obviously the |abeling
has to be changed.

DR. REKOWN Fl oyd has a conment.

MR. LARSON: | just wanted to ask the Chairman if
she woul d ask the sponsor whether they would be wlling to

give up that part of the description if approval hinged on
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it.

DR. REKOW | w Il ask the question.

DR. TOFE: W woul d obviously, but for Dr.
Trumrel, maybe the word analog nmay be a little nore -- or
whatever. That is not an issue with us. Again,
understand the concern but | don't know what the right words
are.

DR. REKOW Tinf

MR, ULATOWBKI: If | mght suggest, there is
| abeling as stated, and you have made a deci sion on one and
two. You can flow through the questions. The |ast question
really is, okay, given the state of affairs and the way it
is, howcan we mtigate the situation through | abeling,
t hrough pre and post-approval studies, whatever? So, our
logic was to flow through it as the package stands and then
to let the Panel recomrend changes or factors to mtigate
the situation

DR. REKOWN So, as the question stands -- is there
anyone who woul d object to saying that the answer to nunber
three, as the question currently stands, is no?

DR. PATTERS: Well, if you took off "as | abel ed" |
would say it is yes, but with "as |abeled" on | would say

no.
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DR. REKOWN (Okay, but | am hearing the FDA saying
we need to do it as it currently states. So, as |abeled the
answer is no. The next one pl ease.

MR. LARSON: | amsorry, | do have a problemwth
t hat because at this point cell stinmulation is not a claim
Maybe it has been in the past but it is not now

MR. ULATOWBKI: At the end, as | said, we wll
conme to those mtigating factors --

MR, LARSON:. Ckay.

MR, ULATOWNBKI: -- to the conpany. Now that you
have heard the story, what do you propose to do, and how
does that then change our recommendations to itens three,
four and five?

MR. LARSON. The answer to question three seens so
final.

MR. ULATOABKI: No -- well, it is final; it is
based upon the package as it stands.

DR. REKOWN So, again, our charge is to do the
package as it stands and then we will negotiate. Nunber
four as it stands, are the indications and clainms for this
devi ce supported by sufficient data to denonstrate the
safety and efficacy of the device? That does seem an awf ul

lot |ike nunber three.
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MR. LARSON: No, that is a different question.

DR REKOWN It is different but it is hard to have
one without the other, isn't it? Any discussion on nunber
four?

(No response)

|s there an answer other than no with all of the
caveats that we have at the nonent?

MR. LARSON: Again, | have a problemw th the use
of the word "clains”" with a msinterpretation of the current
clains. You know, are the indications and stated clains by
t he sponsor supported by sufficient data? | think the
answer i s yes.

DR. REKOW  Ckay.

DR. AMAR. | ask the Chair to ask the sponsor
whet her the sponsor would restate the clains of this
mat eri al .

DR REKON | think | would Iike to put that
guestion off till the end and foll ow FDA' s request that we
go through all six questions and then conme back.

DR AMAR | nean, | amcomng to this situation
if the clains are msinterpreted, let's have it right.

MR. LARSON: O even if they have been changed.

MR, ULATOWBKI: | woul d suggest we keep that
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conclusion for the |last question here.

DR. REKOWN Excuse ne?

MR. ULATOWBKI: To keep that point as the |ast
guestion here and then cycle back through again, cycle back
t hrough with any changes or nodifications.

DR. REKOW Ckay. So, we will nove right on then
to question five, which is, does the Panel feel that the
study sanple size is sufficient to represent the patient
popul ation into which this device is to be inplanted?

| think thisis alittle bit different than sone
of the others and perhaps it warrants sone conversation,
sonme di scussion about that. |Is there a need for nore?

(No response)

kay, | will ask the question. This tinme we wll
start with you, Dr. Jordan. Does the Panel feel that the
study sanple size is sufficient to represent the patient
popul ation into which the device is to be inplanted?

DR JORDAN.  Yes.

DR. REKOWN Dr. d owacki ?

DR. GLOMCKI: | have heard a nunber of concerns
about the generalizability of the conclusions that were
drawn fromthe study as designed, and woul d say no.

DR. TENENBAUM | think that as it stands the
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sanpl e size was adequate for the question, ignoring the P-15
el enent .

DR. REKOW Ckay. Dr. Trummel ?

DR. TRUMMEL: As far as safety, yes. | ama
little less confortable with efficacy but I would have to
come down on the side of yes for efficacy as well.

DR. REKOWN Dr. Janosky?

DR JANOSKY:  No.

DR. REKOWN M. Larson, would you |like to answer
this one or would you choose not to?

MR, LARSON: | would say yes.

DR. PATTERS: Yes, the sanple size is sufficient.

DR. AMAR  Yes, the sanple size is sufficient
based on what we see in the periodontal literature, as
poi nted out this norning, where 15 patients are sufficient
to warrant the power and, in fact, it is true, there is
sufficient power for the analysis.

DR. STEPHENS: | would say yes. | think that the
FDA was involved in this fromthe beginning so | don't see
any problem

DR. REKON So we have an answer that seens to be
com ng down on the side of yes but not as conclusively as |

suspect sone nenbers in the roomwould like it to be.
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Then we will go on to nunber six, which really
gives us roomfor negotiation, which says does the Panel
have ot her recommendati ons to address outstandi ng i ssues or
concerns, for instance, |abeling recomendations, pre and
post - approval studies, nodification of device clains.

As a clarification for me, Tim you would |ike us
to address those before we take the vote?

MR, ULATOWBKI: Yes, because it sets up the vote.

DR. REKOW Ckay. So, Dr. Tenenbaunf

DR. TENENBAUM As | alluded to earlier, labeling
| think is extrenely inportant for this type product, and
given all the issues that we di scussed, at the very | east at
this monment if it was appropriate to include information in
the | abel -- GOsteoGaf/CS-300 has not been denonstrated to
be superior to GsteoG af/ N or other HA materials -- then
think that tells exactly what we have at this nonent.

Then if | can talk further about recomrendati ons,
which | think is what we are | ooking at, then as part of the

whol e picture the recomendation is, strong reconmendati on,

that the actual conparison be done, | nean at the very
| east, between the CS-300 and the hydroxyapatite. | can't
see any other way around it. |If that can't be done, if that

issue is not addressed then | don't see any way around it
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but having to go back to the draw ng board.

DR. PATTERS. Well, | would like to go back to ny
earlier point. They have to disclose what is in the
product, and what is in the product is natural
hydr oxyapatite and a 15-am no acid chain peptide. They have
to disclose that on the | abeling.

Then the next question is, all right, we know a
| ot about hydroxyapatite, what is this straight chain
peptide for? WelIl, they have to say sonething as to why it
is in the product, and | amnot sure there is |abeling which
woul d satisfy the Panel to describe why this is in the
product wi thout actually conducting the studies. That is ny
concer n.

DR. REKOW The studi es bei ng?

DR. PATTERS: To conpare the P-15 natural
hydr oxyapatite product with the plain N 300 hydroxyapatite
to show the clinical benefit of P-15 in an absol ute sense.
| just don't know how they can | abel the product and
describe what is in it without inplying a claim Just the
description inplies the claimthat this comes from coll agen
It comes froma certain region of collagen known to
participate in an inportant physiological function. So just

the description of it inplies aclaim So | just don't see
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any way out for them | think it is unfortunate. They have
conducted a very good study. They appear to have a very
good product. It could be the first generation of a very
i nportant approach to restoration of bone. | would like to
see the product on the market personally. On the other
hand, | think we need to have the questions answered and |
don't think that there is, in ny mnd, a conpromse
avai l abl e to describe what is in this product w thout nmaking
a claimthat at this point is not substantiated. That is
how | see it.

DR. REKOW Any ot her discussion? Wuld sonmeone
like to make this as a recommendati on that we can have as a
nmotion to deal wth?

DR. TENENBAUM Can | nake one ot her comment ?
Again, | still have to really reconcile these issues in ny
m nd but, again, to echo a bit of what Dr. Patters said,
even if it ultimately conmes down that the commttee decides
that we can't sonehow reconcil e these problens, this study
certainly is not a wasted study. This is part of the whole
i nformati on package that is ultimtely needed anyway. This
is a well done study. It provides an inportant body of
data. So, it is not as if this study is not inportant or

not as if that study will not play a role one way or the
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other. M suggestions are being nmade to try to see if we
can take a step forward instead of two back, | guess -- the
original suggestion | nade.

DR. REKOW Yes, please?

DR. TOFE: Can | make a comment? From Cer aMed
Dental, as far as the labeling, | amsure in negotiation
with the FDA we can work out sonething which will get away
fromthis concern

Al so, clearly we have no problem addressing this
scientific question of the "N' versus the "CS" in a well
desi gned study as a post-approval process. W understand
that and we hear your concern |oud and clear, but we would
like to be able to do that on a post-approval status.

DR. REKOWN |s anyone on the Panel willing to nmake
a formal statenent of the recomendation, or are you goi ng
to force ne to do this?

Let's bring up the question of the pre or
post - approval . Let ne backtrack a little bit. It seens
clear that there is a need to show the clinical benefit of
P- 15 t hrough conpari son between the 300 material with and
wi thout the P-15. 1Is that an accurate statenent?

Then the next part of it comes to should that be

done before the approval is given, or is it reasonable to do
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it as a postmarket approval consideration? | would |ike the
t houghts of the Panel on that.

DR. AMAR  And what would be on the label if it is
on a postmarket surveillance basis?

DR. TENENBAUM Well, the only way that | could
support in any way this being approved and t hen post narket
studi es being done would be if the | abel was changed to take
out even the collagen binding activity, just to say that
there is a 15-amno acid peptide that is being added and
that, further, there is no evidence that this product is
superior to GCsteoG af/ N or other HA-containing products.
understand that even that is very unconfortable for sone
menbers of the Panel, including nyself to be honest with
you, but that is the only way | can see possibly approving
this and then going for the postnarket study, which we all
agree | think is the sane study, that is, HA plus P-15
versus HA

DR AMAR Well, as | stated earlier, could the
sponsor just restate the clains?

DR. TOFE: | think that could be done with the
| abeling with FDA negotiations. To answer the question,
yes.

DR REKON Would soneone like to be bold and make
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a proposal that we could consider? Dr. Jordan, you were
going to say sonething.

DR. JORDAN: Yes, but | don't know what. There is
sonething still mssing. Wat are the consequences of pre
or post labeling? M concernis | feel Iike we are now
approvi ng anot her OsteoG af/N product that is going to be
then marketed to see if, in fact, it is better than the
ot her OsteoGraf/ N product, and | am having a hard tine
figuring out why that wasn't done beforehand. Wy are we
here now, doing this with all the intelligence we have here,
when this is sticking out so obviously? How did we m ss
this? It is not like it is a subtle thing that has been
found, but it is a very obvious thing and it is very hard to
under st and how sonet hi ng bei ng so obvi ous has been m ssed
until we got to this point.

And pre-approving or post-approving has very grave
consequences. To post-approve sonething, if you then study
it and you find there is no efficacy or, in fact, it is not
even as good as OsteoG af/N, what have we done? Wy wasn't
it done beforehand? | nean, this is not sonething that is a
needle in a haystack. How did we mss it and get to this
poi nt wi thout studying it beforehand? Even in five

patients? Wth the small nunber of patients that it takes
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to do this, then I raise the question why couldn't that have
been five patients studied to at |east give an idea? Two
patients? But, certainly, | have a hard tinme understanding
how we have gotten to this point and | feel unconfortable
with that because | think we have the potential of nmaking a
deci sion that has sone very big consequences, and | want to
have the FDA sort of conme on where they are because | am not
sure, just sitting here, that is what | want to do. | have
a hard tine believing this wasn't di scussed before now.

DR. PATTERS: For those who read the PMA, there
are a nunber of letters between the sponsor and FDA where
FDA says we would also |ike you to conpare this with the
N-300. They were asked to do that a nunber of tinmes and
they responded in different ways, essentially saying that
they could not test that in the present protocol. And |
understand that but, of course, they were not limted to one
study. They could have done nultiple studies. So, it is
not a new concern that is raised here. It was raised by FDA
several tines.

DR. YUKNA: But in the schene of things and
di scussi ng and devel oping the protocol with the FDA this did
cone up, and the protocol, as it was enacted, was with the

approval of the FDA to utilize the predom nant treatnents of
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DFDBA and debri denment and not include the OsteoG af/ N

| agree that a nunber of different additional
studi es coul d be done, and given the questions here,
hopefully in postmarket approval status they will be done.
But this was an arbitrary decision on ny part in devel opi ng
the protocol, or the conpany's part, the sponsor's part in
supporting that protocol. That protocol was devel oped and
di scussed on several occasions with the people here at the
FDA.

DR. REKOW Tinf

MR. ULATOABKI : Just a couple of points. At the
begi nning of an investigational study FDA will consider the
protocol as submtted and eval uate the safety of the product
for initial human inplantation or use, whatever the case may
be. W wll note potential issues that may cone to bear at
premar ket approval tinme. But the onus is on the sponsor to
nove forward providing the product is fundanentally safe and
there are no overt concerns to proceed. But you sink or
swm cone to the panel tine and the final decision

| think the Panel is kind of wal king the fence
here a little bit. 1If you do an approval with a
post - approval study, you have to be fundanentally

confortable that the device is safe and effective as
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| abel ed. Now, what is "as |abeled?" Well, you have to make
sone recommendati ons on exactly what you are confortable
sayi ng about this product or what the data show. You can't
defer sone of your fundanmental efficacy concerns for the
post - approval. The post-approval is intended to eval uate
addi tional subjects, for exanple, to decrease concerns about
the generalizability of the data, or long-termsafety or
efficacy, sonething like that. You are approving it for the
product as labeled. |If there is any hint, any direct or
i ndirect statenent regarding cell stickiness, collagen-Ilike
activity, whatever, that is what you are voting on for
approval .

DR. REKOW Thank you. Go ahead, Mark.

DR. PATTERS. | am concerned. Cbviously the
sponsor woul d |i ke approval and the sponsor is willing to
di scuss labeling with FDA. But sitting here as a Panel
menber, | have trouble voting for approval w thout know ng
what the labeling is likely to be and that they are going to
agree upon. In ny mnd, the whole issue now has boil ed down
to labeling. Howw Il it be |abeled so that we can be
confortable that the product is, indeed, safe and
efficacious as |abeled. So, w thout know ng what the

| abeling is, | amhaving trouble recomendi ng approval and

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

then leaving it up to you guys to negotiate the | abel.

| was |ooking at this docunent as to all the
things we could do, and one of the things FDA doesn't want
us to do is table. | nove to table until we see what the
| abeling wll be.

MS. SCOIT: Maybe to help clarify your concern,
Dr. Patters, the Panel can recomrend | abeling issues. One
of the options is to vote that the PVA could be -- and |
will go through all this before the actual notion, before
the actual vote. But if the Panel feels that t here are
certain | abeling changes or recomendations that they would
like to make, that could be a part of a condition of
approval .

DR. PATTERS: | understand that but | am concerned
that there is no |abeling at this point w thout conducting
the studies that would satisfy nyself or other nenbers of
the Panel. So, w thout knowi ng what that is likely to be,
am concer ned.

DR. TENENBAUM  Just | ooking at question nunber
six, | abeling recommendations, | think at the very |east, on
the basis of the data we have now we coul d nmake | abeli ng
recommendations. That is, that the reference to the

col l agen cell binding region be renoved and that, as | had
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said earlier, there is no denonstrated superiority of
OsteoG af/ CS-300 to OsteoGaf/ N or any other HA material.
That is a recommendation that | think I could make for the
| abel i ng.

DR. AMAR | was making the recommendation earlier
and I was aski ng whether the Panel would agree on the
| abel i ng such as restoration of |lost bone. | nean, it is
clear, fromthe data that at |east that part regardi ng bone
fill, that this material acts in regeneration of |ost bone.

DR REKOW Let ne make a proposal. It seenms to
me that there are three functional things that we coul d do,
that | have been hearing. One is to not approve this until
the efficacy of P-15 relative to the "N' material has been
shown. Another would be to approve it with sonme changes in
| abeling to be determ ned today and show the efficacy of
P-15 in postnarket studies. The third would be to table it
until we figure out what the |abeling changes are going to
be. W need to decide which of those three prongs we want
to at | east take a vote on.

MR. LARSON. The second.

DR. REKOWN So | hear a proposal. Do you want to
make it as a notion?

MR. LARSON. | don't know, can a non-voting nenber
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make a notion?

DR. REKOWN WII| one of the voting nenbers choose
one of those options so we can at |east have a notion on the
table and get to a Robert's Rules sort of thing? In the
meantinme, | am going to have Pamread what our choices are
whil e you are maki ng those considerations. The choices,
again, are that nothing can be approved until the difference
between P-15 and "N' is shown. The other is to change the
| abeling and do P-15 after the fact. A third one is to
table it until we figure out what the changes in |abeling
are.

M5. SCOTIT: Panel recommendation options for
premar ket approval applications. The Medical Device
Amendnents to the Federal Food, Drug and Cosnetic Act
require that the Food and Drug Adm nistration obtain a
recommendati on from an outside expert advisory panel on
desi gnat ed nedi cal device premarket approval applications
that are filed with the Agency. The PMA nust stand on its
own nerits and your recomendati on nust be supported by
safety and effectiveness data in the application or by
applicabl e publicly available information.

Safety is defined in the Act as reasonable

assurance, based on valid scientific evidence, that the
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probabl e benefits to health under conditions of use outweigh
any probably risk. Effectiveness is defined as reasonabl e
assurance that in a significant portion of the popul ation
the use of the device for its intended use and conditions of
use when | abeled wll provide clinically significant

results.

Your recommendation options for the vote are as
follows. Approval with no conditions attached. The Agency
action would be as follows. |If the Agency agrees with the
panel recommendati on an approval letter will be sent to the
appl i cant.

Second, approvable with conditions. You may
recomend that the PMA be found approvabl e subject to
specified conditions, such as resolution of clearly
identified deficiencies which have been cited by you or by
FDA staff. Prior to voting, all of the conditions are
di scussed by the panel and listed by the panel chair. You
may specify what type of followup to the applicant's
response to the conditions of your approval recommendati on
you want, for exanple, FDA or panel. Panel followup is
usual | y done through homework assignnents to the primary
reviewers of the application, or to other specified nenbers

of the panel. A formal discussion of the application at a
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future panel neeting is not usually held.

| f you recommend post-approval requirenents to be
i nposed as a condition of approval, then your recomrendati on
shoul d address the follow ng points: a) the purpose of the
requi renent; b) the nunmber of subjects to be eval uated; and,
c) the reports that should be required to be submtted.

The Agency action. |If the FDA agrees with the
panel recommendati on an approvable with conditions letter
will be sent.

The third choice, not approvable. O the five
reasons that the Act specifies for denial of approval, the
followi ng three reasons are applicable to panel
deliberations: a) the data do not provide reasonable
assurance that the device is safe under the conditions of
use prescribed, recomended or suggested in the proposed
| abel i ng; b) reasonabl e assurance has not been given that
the device is effective under the conditions of use
prescribed, recomended or suggested in the |abeling; and,
c) based on a fair evaluation of all the material facts and
your di scussions, you believe the proposed |abeling to be
fal se or m sl eadi ng.

| f you recommend that the application is not

approvabl e for any of these stated reasons, then we ask that
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you identify the nmeasures that you think are necessary for
the application to be placed in an approvable form

Agency action. |f FDA agrees with the panel's not
approvabl e recommendati on, we will send a not approvable
letter. This is not a final Agency action on the PVA. The
appl i cant has the opportunity to anend the PMA to supply the
requested information. The anended application wll be
reviewed by the panel at a future neeting unless the panel
requests ot herw se.

Fourth, tabling. |In rare circunstances the panel
may decide to table an application. Tabling an application
does not give specific guidance fromthe panel to FDA or the
applicant, thereby, creating anbiguity and delay in the
process. Therefore, we discourage tabling of an
application. The panel should consider a non-approvabl e or
approvable wth conditions recommendation that gives clearly
described corrective steps. |If the panel does not vote to
table a PVA the panel will be asked to describe which
information is mssing and what prevents an alternative
recommendat i on.

Foll owi ng the vote the chairman w |l ask each
panel nenber to present a brief statenent outlining the

reasons for their vote.
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DR. JORDAN: | have a question.

DR. REKOWN  Yes?

DR. JORDAN. Based on what you just read, is it
possible to vote to approve this pending an X nunber of
patients studied conparing OsteoG af/CS with OsteoG af/ N,
and based on that data the labeling will either attest to
this product's superiority, parity or inferiority to
CsteoG af/ N.

DR. REKOWN That sounds like it is approval with
condi tions.

DR. JORDAN: | have no problemto approve this if
they do a study. |If they do a 5-patient study and they show
that GsteoG af/Nis better than this, then the | abeling
should say so. |If they do a 5-patient study and they show
this is better than that the | abeling should show that. But
if it showed that they are both the sane, then the | abeling
shoul d show that also. | have no problemin voting to
approve this but I think I want to have that condition. |
think that is the concern that nost of us have.

DR. REKOWN That is possible to do, approval with
conditions and you, as a Panel, can set the conditions.

DR. AMAR  Wbul d they market the product in the

meantime, while they are doing the studies?
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M5. SCOTIT: Yes.

DR. STEPHENS: If it is approvable with
condi tions?

M5. SCOTIT: Yes.

DR. AMAR. Then again the question is what woul d
be the | abel .

MR, ULATOABKI: Well, the approvable typically
means ultimately an approval with a postnarket study, but it
could al so nean sone itens to tidy up before approval
before it even hits the nmarket.

DR. AMAR. Well, that is an option then.

MR, ULATOANBKI :  Yes.

DR. REKOW So do | hear a proposal from anyone?

DR. JORDAN:. Just a question, how long does it
take to do this kind of study if you are going to do five
patients?

DR YUKNA: Well, first of all, would 5 be enough
to satisfy the concerns you have when 31 wasn't enough for
the study? Really, 5 would not give you the information you
need. It really wouldn't. | go back to the "n" of 22
because the clinical paraneters would be the sanme, a m ni num
"n" of 22.

DR. JORDAN: How long would it take to do 227
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DR. YUKNA: |If you accept 6-nonth data with
radi ographs as mmj or surrogate docunentation, 6-nonth
studies take at |east a year to do.

DR GLOMCKI: Fromwhat | heard fromMss Scott,
if we vote for approvable it is the responsibility of this
commttee to sit here today and define what further
information is required. For ny part, | feel that it is not
a question of small itens and tidying up and | ooking for
resorption rates or very specific information, and it would
seemto ne that the nore appropriate thing would be for the
sponsor to design the study, to work with the FDA to ensure
that this conmttee and the FDA would all feel confortable
with the validity of the data that would be generated from
t hat .

DR. REKON Wuld you like to fornulate that into
a recomendati on, please?

DR. GLOMCKI: Ckay. The recommendation woul d be

for not approval on the basis of inadequate -- let nme get
those words right -- in the absence of reasonabl e assurances
of effectiveness of the product which, | feel, nust inply

what the conposition is, its effectiveness in a significant
portion of the population.

MR, LARSON: A question.
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DR. REKOWN  Yes?

MR. LARSON: | wonder if we can have Pam Scott
read again the actual wording of that section because |
heard sonet hi ng about under the conditions of use --

DR. REKOW You have a copy too in your handout.

MR. LARSON. Excuse ne.

DR. REKOWN That is okay.

DR. GLOMCKI: What | amsaying then is itens a),
b) and ¢c) would be the domain of this Panel with conditional
approval, and |I feel that is inadequate given the anount of
informati on that we have already.

MR. LARSON: | think the focus needs to be on is
it effective under the conditions of use prescribed,
recomrended or suggested in the labeling. | realize the
hangup is the word "suggested" there and just the existence
of the P-15. However, we still have to recognize that the
mat eri al has been shown to be effective in restoring bone.

DR GLOMCKI: | think ny problemis that there
have been many opportunities for the sponsor to give us
hints at what the | abeling would be and I haven't heard
them and | don't think that this Panel is able to generate
themin sufficient time to vote for approval. So, that is

why | am maki ng ny notion.
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MR. LARSON: Dr. Tenenbaum has nmade sone specific
recommendati ons that we could choose to act on as well. W
could al so ask the sponsor whether they are wlling to
accept those recommendations. | recognize that the sponsor
has said they would work it out with FDA, but |I think we are
to the point where the sponsor is going to have to say
sonething to this Panel about it. But, you know, are those
recommendations sufficient to allow approval and would the
sponsor agree to thenf

DR. REKOWN Howard, would you restate your
pr oposal ?

DR. TENENBAUM |s this a notion or a proposa
that we find out whether the sponsor is wlling to accept?

DR GLOMCKI: dowacki is willing to withdraw her
notion so that Dr. Tenenbaum can nake one.

DR. REKOWN Let's make it as a forma
recommendat i on.

DR. TENENBAUM | woul d recomrend that the product
be cl assified as approvabl e pendi ng changes in the | abeling,
specifically indicating that OsteoG af/CS 300 has not been
denonstrated to have superiority to GsteoG af/ N or other HA
inplant materials and, further, that reference to the

15- pepti de agent, P-15, be changed so that it does not refer
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to cell binding activity in any way, and that there be
post mar ket studi es which are designed to denonstrate whet her
or not the addition of P-15 confers superiority of
GsteoG af / CS-300 over OsteoG af/ N or any ot her HA-contai ni ng
i nplant materi al .

DR. JORDAN: Is that a notion?

DR. TENENBAUM Yes, sir.

DR. JORDAN: | second it.

DR. REKOWN (Ckay, we have a notion and we have a
second. The first question | amgoing to ask the corporate
people is, is that an acceptable alternative from your
perspective?

DR. TOFE: Yes, it is. Fromour perspective, yes,
it is.

DR. REKON Oh, | amsorry, Dr. Jordan apparently
isn't a voting nmenber so can | have sonebody who is a voting
menber second?

DR TRUMMEL: | wll second.

DR. REKOWN Ckay, Dr. Trumrel seconds it. Thank
you.

DR. PATTERS: | have a question for Dr. Tenenbaum
How woul d you have the sponsor describe the P-15 in the

| abel i ng?
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DR. TENENBAUM | think that is an excellent
gquestion --

(Laughter)

-- well, it is an inportant question.

DR. PATTERS: Can you think of labeling it sone
way that won't inply what it does?

DR. TENENBAUM  You have stunped ne. All | can
think of is that we indicate that this contains this
peptide, or that the label indicates that this is a bone
i nplant material containing cal cium phosphat e hydroxyapatite
anal og and a 15-am no acid peptide.

DR. PATTERS. So, | amthe clinician reading this
and | want to know what that is in there for, so | call up
t hese people on the phone and say, "can you explain to ne
why you put this synthetic peptide in here,"” and what woul d
you have them say?

DR. TENENBAUM | woul d have to think about that.

DR. PATTERS:. | nean, this has been ny concern al
along, that there may be no | abeling that does not inply
sonme utility. That is ny concern.

DR. STEPHENS: But aren't we going to state in the
| abel that the performance of it has not been established?

Isn't that part of the |abeling?
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DR. TENENBAUM That is part of the |abeling but
the question, and | think a very valid question is the
consuner, periodontist, whatever, wanting to know t hen what
this P-15 is. At this nonment, | don't have an answer to
that but | think that these questions could be answered.
Further, if there was no denonstrated superiority of P-15
with the appropriate studies, the approval woul d have to be
wi t hdr awn.

DR. PATTERS: A second question then. Do you m nd
if I address the sponsor, Madam Chair?

DR. REKOW That is fine.

DR. PATTERS: | want to be sure that | understood
correctly. Dr. Tenenbaum s proposal is that you | abel the
product and that the product has not been shown to be
superior to N-300 and you agree to do that?

DR. TOFE: Yes, | thought it was that it had not
been tested against N300 but, basically, yes, we are
agreeable to that. But froma |egal standpoint, all you
really have to say is that P-15, a synthetic peptide, is in
the ingredients, and that is the only place | believe in the
| abeling we are required to do that.

DR. PATTERS. You don't have to say why it is

there or what it does?
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DR. TOFE: No, just as part of the ingredients.

DR. REKOW  Tin®

MR. ULATOABKI: To nodify, | think if you said
P-15 you woul d have to say sonethi ng about that ingredient
in the | abeling.

DR. PATTERS: How nuch?

MR. LARSON: As it is on the | abel, which is P-15,
a synthetic peptide, period?

MR, ULATOABKI:  Well, I wll tell you, | think you
are between a rock and a hard place here.

DR. PATTERS: That is ny point.

DR. AMAR:. I n general do they have to say anything
about cal ci um phosphate present in hydroxyapatite?

MR. ULATOABKI: Well, you should state the
ingredients in the product.

DR. AMAR.  Well, it could be a sequence of an
am no aci d.

DR. TENENBAUM So they neutralize the claim
sonmehow?

DR AMAR. No, | amtrying to escape fromthe rock
and the hard place --

DR. TENENBAUM | think the point is well taken

Cal cium for exanple, is a second nessenger. It is a cel
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signaling agent, and so on, and do we have to tal k about

t hat ?
DR. AMAR Signalling? | don't know about that.
DR. TENENBAUM Well, | am basically agreeing
somewhat with what you are saying -- why do we have to

explain what P-15 is, basically, if we don't have to explain
what cal ci um does and what phosphate does. But | think Dr.
Patters' question is still a very inportant question which |
am not sure how to answer.

DR. AMAR. That is the reason | was naking the
suggestion to the Panel to call it just bone restorative
mat eri al .

DR. REKON Dr. d owacki, did you have sonet hi ng
that you wanted to add?

DR GLOWACKI: No.

DR. REKOW Tinf

MR. ULATOWBKI: Well, back to a former point, if
you start stripping clains and whatever you are going to end
up with a 510(k) product again with no discrimnation
bet ween that and N-300, because we could end up with a
situation where clains are so enascul ated that they are, you
know, of no val ue.

DR. REKOWN  Yes?
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DR. AMAR. No, the reason | have tried to
emascul ate the clains, if | may just quote you -- and we are
not here to emascul ate anybody -- is just to allow the
sponsor, upon the suggestion of Dr. Tenenbaum to put it in
the market and give it some tine for further studies. That
is not to emascul ate because that is a radical operation, |
woul d say. This is just a transitional approach with a form
of | abeling that would be agreeable to this Panel, and
| eaving sonme tinme for the sponsor to conduct the studies.

MR, ULATOABKI: Well, | would be nore
under st andi ng, | guess, in evaluating the outcome of this if
t he Panel was of a bent that, given the in vitro and in vivo
data and the current clinical data there was the evidence
and the trend that there was an activity here. Wat | am
trying to get at is that you have to have a fundanent al
confort that there is sonmething going on here with the P-15
to nove forward, and then we can suppl enent that data but,
you know, you have to cross that bridge.

DR GLOMCKI: | think that is a perfect
opportunity for me to remnd the conmttee of ny very
careful evaluation of the preclinical studies cane to the
conclusion that the information that was warranted from

those studies really doesn't substantially add to our
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know edge base about this material's effectiveness in
clinical applications.

DR. REKOWN Wl l, hearing no other discussion --

DR. PATTERS: One other question --

DR. REKOW Yes, please.

DR. PATTERS. To M. U atowski, if you used Dr.
Tenenbaum s | abeling that this has not been shown to be
superior to the OsteoG af/ N300 have you taken it to a
510(k) device, saying it is just another hydroxyapatite, not
shown to be different than any other?

MR, ULATOWBKI : That nmay well be the case.
Hypothetically, yes, it is a possibility.

DR. PATTERS. On the other hand, if we approve the
PVMA as it is it becones a predicate device for others.
Correct?

MR. ULATOABKI: No, every PMA has to stand on its
own. There is no |linkage.

DR. PATTERS: But, for instance, if we were to
approve it and classify it in Cass |Il, other devices can
conme in as 510(k)?

MR, ULATOWBKI: |If you approve it as a 510(k).

DR PATTERS: No, as a PMA

MR, ULATOMNBKI: As a PMA it is not a predicate.
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The next "me too" product has to go through a PMA and so on
and so forth.

DR. PATTERS: Even if they are Class Il devices?

MR. ULATOABKI: Well, it wouldn't be a Cass |1
A PMAis a Cass Il device.

DR. REKOWN Ckay, | amgoing to be courageous and
try to restate the recommendation -- yes, Tinf

MR, ULATOWBKI: Just a last point, the Panel has
to bite the bullet, given the | abeling here or sone
construction that someone can cone up with, whether there is
enough to say yea or nay.

DR. TENENBAUM Well, there is a notion on the
floor, | believe --

DR REKOW  Yes.

DR. TENENBAUM -- and should we not vote on it?

DR. REKOWN Yes, | was just going to call the
question, and | was cranking up ny courage to see if | could
restate it.

DR GLOMCKI: | would just request that this tinme
we include what the | abeling would be and what the
recommendations for further data would be in it because that
really is inmplicit.

DR. REKOWN Let ne read what | thought | heard and
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see if that is sufficient for us to vote on, and it may not
be our final vote; it may be one that generates another
not i on.

| think | heard that the recommendation is that we
approve the PMA pending changes in the labeling as it
relates to specific indications of CD-300 -- that the CS-300
does not denonstrate superior activity relative to the "N’
material or other HA materials, and to | eave references to
the P-15 peptide -- that references to the P-15 peptide be
changed to not refer to cell binding activity, and that
post mar ket changes be nade -- postnarket studies be nade to
determ ne the superiority of the CS-300 naterial over the
"N' or other HA materials. |Is that the essence of what you
sai d?

DR. TENENBAUM That is the essence of what
said. | also indicated that should superiority of P-15 over
the GsteoG af/ N not be denonstrated, then approval should be
wi t hdr awn.

MR. LARSON: Madam Chair

DR. REKOW  Yes?

MR. LARSON: | believe also the words were "has
not been shown" or sonething of that nature rather than "is

not."
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DR. TENENBAUM Has not been shown.

MR. LARSON: And we m ght al so consider the
sponsor's suggestion that it has not been tested. That may
be too mld but we certainly wouldn't want to inply that it
has been shown to not be better.

DR REKOWN Let's try it again, that approval --

MR. LARSON: Dr. Tenenbaum expressed it tw ce
pretty nuch the sane way so he nust have sone good notes.

DR. TENENBAUM No not es.

MR. LARSON: Well, you did it so well the second

DR. REKON Wy don't you wite it out and read it
to us so we all have one operating nodel? Pl ease.

DR. TENENBAUM You will have to give ne a couple
of m nutes.

DR. REKON Okay. Tal k!

DR. TENENBAUM The notion is that the product be
deened approvable with the followi ng conditions: That the
| abel i ng be changed such that information is included to
i ndicate that OsteoG af/CS-300 has not been denonstrated to
be superior to GsteoG af/N or to other HA bone inplant
materials. And, further, that references to the putative

cell binding activity of the P-15 peptide be renoved. Then
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the third issue is that postnmarket studies be carried out to
confirmthat P-15 peptide, in conbination with HA or
OsteoGraf /N-300 is superior to OsteoG af/ N300 al one. Then
| think the fourth recommendation is should these studies
denonstrate that P-15 peptide in conbination with N-300 is
not superior to N300 al one approval be w t hdrawn.

DR. PATTERS:. Could | ask that you change "t hat

P- 15 peptide in conbination with N300 is superior"” to "if

pP- 157"
DR. TENENBAUM If it is, not that it is.
DR. AMAR. These studi es should denonstrate --
(Mul ti-menber discussion)
DR. TENENBAUM The null hypothesis that it is not
superi or.

DR. PATTERS: What it says nowis that we know
that it is superior, now you just have to showit. W want
totermit if it is superior.

TENENBAUM  Ri ght .

PATTERS: Whuld it be "whet her?"
TENENBAUM  Whet her, not if. Geat.
AMAR.  To determine or to confirnf

TENENBAUM Yes, that is better too.

T %3 3 3 3 3

REKON We have had di scussion. W have a
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statenent that everybody -- yes, Janine?
DR. JANOSKY: | have a question, whether the |ast
one is sonething that we can do. If it is found that it is

not superior, is it then possible for the approval to be

w thdrawmn? So, really, the approval is predicated on the
findings of the effect of P-15, and is that sonething that
we can do, because that is exactly what we are saying, given
the findings of the P-15 study we either approve or we don't
approve, or approving and then w thdraw ng.

MR, ULATOWBKI : The answer is yes.

DR. JANOSKY: Yes, we can do that?

MR ULATOABKI :  Yes.

DR. REKOW Does sonebody want to call the
guestion? Yes?

DR. TOFE: One clarification on the postmarket
studies, is that single or nmultiple, study or studies?

DR. PATTERS: That you negotiate with the FDA

(Laughter)

DR. TENENBAUM |If you want to put in there
studies, and put in there in brackets on the advice of the
FDA. | don't knowif vyou want to do that. Wy don't you
put postmarketing studies, in consultation with the FDA?

MR, LARSON: Madam Chai rman, what about j ust

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[--- Unable To Translate G aphic ---]

putting parentheses around the "s" on "studies" so that we
are not specifying?

DR. REKOWN | think everybody can read that.
Right? W can live with this to vote on it? | wll call
the question. Al the Panel nenbers who are voting nenbers
who want to approve this, please signify by raising your
hand.

DR. PATTERS: | think you have to take a roll
call.

DR. REKOWN (Okay, we wll do a roll call. W wll
start with you, Dr. Patters.

DR. PATTERS: | amstill unconfortabl e about how
P-15 will be described in the labeling. | know how it won't
be described but | don't know how it will be described. |
amstill unconfortable about it but | amwlling to live
wi th that unconfortabl eness so | vote in the affirmative, to
accept this reconmmendati on unconfortably.

DR REKOW Dr. Amar?
AMAR: | accept the recommendati on.
REKOW Dr. Stephens?
STEPHENS: | vote to accept it.

REKOW  Dr. Janosky?

T %3 3 3 3

JANOSKY:  Accept.
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DR. REKOWN Dr. Trumrel ?

DR. TRUMMEL: | share Dr. Patters' disconfort with
the | abeling, however, | assune that this will be a finite
period of tinme and itens three and four will clear and we
will get past this dilema one way or the other so | wll
vot e approval.

DR. REKOW Dr. Tenenbaunf?

DR. TENENBAUM | approve.

DR. REKOWN Dr. d owacki ?

DR GLOMCKI: | an reluctant to not agree but |
can't agree with this for two reasons. One of themis
because of the absence of a specific |abeling suggestion,
and al so because itemfour, to nme, neans that it is assuned
-- | amsorry, itenms three and four assume that CS-300 is
superior to N-300 and | don't think that there is reasonabl e
assurance of efficacy on the basis of the information that
we have. So, | amvoting no.

DR. REKOWN (Ckay. So, the vote is "n" mnus one.
Six in favor and one opposed. So, | think the notion
carries. TinP

MR. ULATOWBKI: Does the transcriber need this to
be restated for the witten record? Has it been stated from

start to finish in one fell swoop, or does it need to be
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restated for the record so that there be a conplete record?

TRANSCRIBER: It canme in in bits and pi eces, those
recommendations. It mght help verify the record --

MR. ULATOABKI : Yes, many people will read the
transcript and they may not be able to nake heads or tails
out of how the Panel finally cane out. Wen you read the
transcript, it sonetines seens so junbl ed.

DR. REKON | will reread it then to say that the
Panel has approved six to one that the product be approved
with the followng conditions: First, that |abeling be
changed such that information is included to indicate that
GsteoG af / CS-300 has not been denonstrated to be superior to
GsteoG af / N300 or to other HA bone inplant materials.

Secondly, that references to the putative cel
bi nding activity of the P-15 peptide be renoved.

Thirdly, that a postnmarket study or studies,
established in consultation with the FDA, be carried out to
determ ne whether the P-15 peptide in conbination wth N 300
i's superior to N300 naterial alone.

Fourthly, that should the study or the studies
denonstrate that P-15 with N-300 is not superior to the
N-300 materi al al one approval be w t hdrawn.

Thank you. | think that concludes our activities
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for today. | appreciate all of your efforts. Thank you.
(Wher eupon, at 4:50 p.m, the Panel adjourned, to

reconvene at 8:00 a.m, Tuesday, January 13, 1998.)
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